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ABSTRACTS OF NORTH AMERICAN GEOLOGY 
INTRODUCTION 


Abstracts of North American Geology contains abstracts of technical 
papers and books and also citations of maps on the geology of North 
America including Greenland, the West Indies, as well as the State of 
Hawaii, Guam, and other island possessions of the United States. 
Articles of a general nature by North American authors are cited even 
though published in foreign journals, but those by foreign authors are 
included only if they appear in North American journals. Abstracts 
are prepared only of material that is believed to be generally available. 
Ordinarily abstracts are not published of material with small cir- 
culation (such as dissertations, open-file reports or memorandums) or 
of other papers presented orally at meetings. 

The Abstracts is an additional reference tool but does not replace 
the Bibliography of North American Geology, which has been 
published by the Geological Survey since 1887. Twelve monthly issues 
of Abstracts of North American Geology are published each year. The 
Bibliography includes citations and subject index for a calendar year. 

The numbers assigned to the abstracts in this publication are for 
reference in using the index; they are not order numbers. Publications 
cited here in abstract form are available in most geological libraries 
or through interlibrary loan. 

Abstracts of North American Geology and the Bibliography are 
prepared by use of computer techniques. Each abstract, along with its 
indexing, is placed on magnetic tape and entered into a permanent data 
bank. The material prepared each month is published in the form of 
the present issue. The abstracts are arranged alphabetically according 
to senior author. A subject index follows the abstracts and is designed 
for rapid reference to any subject desired. Bibliographies can sub- 
sequently be retrieved according to the terms used in the index. 

A list of journals commonly cited in Abstracts of North American 
Geology may be obtained by writing to the U.S. Geological Survey, 
Washington, D. C. 20242. 

The abstracts in this issue were prepared by Henry C. Berg, Melbourne 
R. Carriker, H. E. Clifton, W. A. Cobban, Georgianna D. Conant, 
Howard R. Cramer, F. S. Fisher, J. R. Gill, Richard E. Grant, Andrew 
Griscom, John L. Hass, Anna Hietanen-Makela, John W. Hosterman, 
J. Stephen Huebner, Virginia M. Jussen, B. F. Leonard, R. A. Loney, 
Elisabeth §. Loud, Beth M. Madsen, William W. Mallory, Serge H. 
Mamay, Mildred C. Mead, Benjamin A. Morgan, 3d, Mary E. Mrose, 
Donal R. Mullineaux, Willis H. Nelson, Virginia S. Neuschel, A. Thomas 
Ovenshine, Earl H. Pampeyan, Louis L. Ray, Hill N. Reiser, Malcolm 
Ross, Edward T. Ruppel, Charles A. Sandberg, Katherine A. Summer, 
Vernon E. Swanson, Martha S. Toulmin, H. A. Tourtelot, Dorothy B. 
Vitaliano, Holly C. Wagner, Donald E. White, Walter S. White, Ray E. 
Wilcox, David A. Witham, and Jack A. Wolfe. 
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ABSTRACTS 


06690 Ackermann, William C. Water resources research, in Water, geology and the 
future—Conf. [Indiana University, 1964]: Bloomington, Ind., Indiana Univ. Water 
Resources Research Center, p. 27-31, 1967. 


A very brief review is given of various federal reports of investigations of national 
needs in water resources research from 1961 to 1964.—-MST 


Agnew, Allen F. See Sternberg, Yaron M. 00395 


00548 Aitken, J.D. Cambrian sections in the easternmost southern Rocky Mountains 
and the adjacent subsurface, Alberta: Canada Geol. Survey Paper 66-23, 96 p., 
illus., 1968. 


The Cambrian of the easternmost Rocky Mountains and adjacent plains comprises 
five depositional cycles, each beginning with fine clastic rocks and ending with 
carbonate rocks. With one exception the carbonate facies belt for each successive 
cycle shifted progressively northeastward following the Cambrian marine 
transgression. The author has endeavored to show correlations and _ relations 
between formations in the subsurface and in surface exposures, to extend established 
Cambrian nomenclature of the Mountains to the subsurface where possible, and 
to illustrate facies relationships between sections of the eastern Front Ranges and 
the Foothills wells which are dominated by carbonates, and the sections beneath 
the plains, which are dominated by clastics—MST 


06499 Aitken, J. D. Classification and environmental significance of cryptalgal 
limestones and dolomites, with illustrations from the Cambrian and Ordovician of 
southwestern Alberta: Jour. Sed. Petrology, v. 37, ne. 4, p. 1163-1178, illus., 1967. 


The adjective cryptalgalaminate is introduced for planar-laminated carbonate rocks 
bearing evidence of algal-mat activity, and the term thrombolite is proposed for 
non-laminated cryptalgal bodies characterized by a clotted fabric. Stromatolitic 
and cryptalgalaminate carbonate sediments appear to be restricted to the intertidal 
zone, whereas thrombolites and oncolites do not.—HEC 


Aleksandrova, R.A. See Semenov, E. I. 06512 
Alexander, L.T. See Reitemeier, R. F. 06606 
Allen, Arthur Thomas, Jr. See Cramer, Howard Ross. 06694 


00613 Allen, John Eliot. What I have learned: Jour. Geol. Education, v. 16, no. 1, 
p. 7-8, 1968. 


Allen recalls and enlarges upon an early formula for success as a geologist and 
teacher: that promotion will depend on the amount of unpaid overtime work and 
new ideas..-GDC 


00424. Amsden, Thomas W. Lower Devonian brachiopod faunas in Oklahoma [abs.]: 


Oklahoma Geology Notes, v. 28, no. 2, p. 84, 1968; Am. Assoc. Petroleum 
Geologists Bull., v. 52, no. 3, p. 517, 1968. 
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06511 Andersen, Steen. On beryllite and bertrandite from the Ilimaussaq alkaline 


intrusion, South Greenland, with chemical analyses by |b. Sérensen: Medd. om 
Gronland, v. 181, no. 4, p. 11-27, illus., tables, 1967. 


The two beryllium silicates are described; optical and X-ray data are presented along 
with chemical analyses. The data for bertrandite are similar to data from elsewhere: 
the beryllite is identified on the basis of X-ray similarity to beryllite from the 
Lovozero-type mineral. Pronounced differences from the latter are found in the 
refractive index and in the water content. The two minerals are associated with 
beryllium minerals epididymite, eudidymite, chkalovite, and sérensenite. The 
beryllium minerals are found in analcite veins and pockets formed in a late Stage 
of the development of the complex. It is argued that differences in the partial water 
pressure of hydrothermal fluids govern the formation of the two minerals.—from 
Author’s abstract 


Anderson, Don L. See Julian, Bruce R. 00474 


Anderson, Duwayne M. See _ Low, Philip F. 00386 


00524 Anderson, Jay Earl, Jr.; Mills, J. Peter. Pseudo-pillow structures in greenstone, 


Sakami Lake, New Quebec Territory, Province of Quebec: Geol. Soc. America 
Bull., v. 79, no. 1, p. 149-151, illus., 1968. 


Pillow-like features in greenstone on the shore of Sakami Lake resemble slightly 
metamorphosed lava pillows. Present disaggregation of bedrock by live mosses, 
the pattern of distribution of mosses, similarity of moss distribution pattern and 
inter-pillow weathered zones, and orientations of glacial striations establish that 
the pseudo-pillows are probably the result of disintegration of bedrock by growth 
of mosses along two intersecting sets of glacial striations.— Authors’ abstract 


00560 Andrews, George W. New names for late Pleistocene diatom species: Jour. 


Paleontology, v. 42, no. 1, p. 244, 1968. 


The homonyn Navicula rotunda Andrews is replaced by the name N. rotundella 
Andrews; the homonym Epithemia irregularis Andrews is replaced by the name E. 
emarginata Andrews. The diatoms are from Trempealeau Valley, Wisconsin 
(Andrews, 1966).—SHM 


Andrews, Henry N. See _ Phillips, Tom L. 00622 


00666 Aoki, Ken-ichiro; Kushiro, Ikuo. Differentiation of Picture Gorge type, Columbia 


River basalt near Spray, Oregon [in Japanese with English abs.]: Japanese Assoc. 
Mineralogists, Petrologists and Econ. Geologists Jour., v. 59, no. 2, p. 49-59, illus., 
tables, 1968. 


In the basalt flows exposed in the gorge of the John Day River, the sixth flow 
from the base contains many schlieren, 10 to 30 cm thick, parallel to the base, 
and irregular patches up to 2 m in size, of zeolite-rich dolerite-pegmatite. The 
center of this flow is 30 to 40 percent phenocrystic bytownite; the coarse-grained, 
ophitic groundmass consists of labradorite, augite, olivine, and iron ore with 
subordinate anorthoclase, apatite, and zeolite. The dolerite-pegmatite is more 
andesitic, with little pigeonite, anorthoclase, and apatite. Chemical analyses of one 
dolerite and four dolerite-pegmatites confirm alkali basalt affinities; four 
clinopyroxenes show slight Mg-Fe substitution during fractionation. Two 
crystallization trends show silica slightly decreased with marked increase in total 
iron, and slightly increased with nearly constant total iron.—GDC 


00487 Arai, Mary Needler; McGugan, Alan. A problematical coelenterate(?) from the 


Lower Cambrian, near Moraine Lake, Banff Area, Alberta: Jour. Paleontology, 
v. 42, no. 1, p. 205-209, illus., 1968. 


Problematical tub-like structures from.the Lower Cambrian Gog Group of Sentinel 
Pass, near Moraine Lake, Banff Area, Alberta, are referred to Bergaueria Prantl, 
and are interpreted as the resting burrows of a primitive coelenterate, possibly related 
to Edwardsia.— Authors’ abstract 
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06605 Araki, Takaharu; Zoltai, Tibor. Refinement of the crystal structure of a 
glauberite: Am. Mineralogist, v. 52, nos. 9-10, p. 1272-1277, illus., tables, 


1967. 


The crystal structure of a glauberite crystal from Imperial County, Calif., has been 
determined and refined from three-dimensional X-ray diffractometer intensities. 
Calcium is coordinated by eight oxygen atoms to form a distorted polyhedra; sodium 
is coordinated by seven oxygens; and sulfur by four oxygens to form a nearly regular 
tetrahedron.—_ MR 


Arndt, H.H. See Barr, J. L. 00454 


06683 Association of Missouri Geologists. Middle Devonian of central Missouri, 14th 
annual field trip, 1967: Columbia, Mo., Univ. Missouri, Dept. Geology, 26 p., 
illus., 1967. 


Objectives of this field trip are to illustrate the areal and stratigraphic distribution 
of the Cooper, Callaway, and Mineola formations, and to document their facies 
relationships; to present for consideration a revision of the Middle Devonian 
nomenclature of central Missouri; to illustrate its petrology and paleogeogrpphy; 
to illustrate the distribution of fossils in the Middle Devonian of this area; and 
to present correlations with rocks in adjacent states. This guidebook results from 
early efforts of G. Fraunfelter and Lyle Sleeman, who tackled the subject as 
dissertation problems; their contributions are cited separately.—_GDC 


06721 Athearn, William D. Estimation of relative grain size from sediment clouds, 
[Chap.] 16 in Deep-sea photography: Johns Hopkins Oceanog. Studies, no. 3, p. 
173-176, illus., 1967. 


The sediment cloud raised by the tripping weight of an underwater camera may 
be used in estimating the grain size of bottom sediments. This is shown in studies 
of two areas from which sediment samples were taken simultaneously with bottom 
photographs. The first survey area was in Cape Cod Bay, Massachusetts, a region 
of glacially derived quartz and feldspar sediments, and the second was the Tongue 
of the Ocean, Bahamas, a region of primarily detrital carbonate sediments. The 
observations show that within a given geographical area it is possible to distinguish 
finer from coarser sediments on the basis of relative sediment-cloud densities, but 
that it is not practical to compare clouds from widely separated areas, because of 
differences in composition, color, shape, and cohesiveness of the minerals comprising 
the sediments.—Author’s abstract 


06578 Atwood, D. K.; Fry, H. M. Strontium and manganese content of coexisting 
calcites and dolomites: Am. Mineralogist, v. 52, nos. 9-10, p. 1530-1535, illus., 
tables, 1967. 


In 21 limestones and dolomites from the Trenton-Black River formation of the 
Michigan Basin, strontium is concentrated in the calcite and Ca-rich dolomite 
phases; manganese is concentrated in the dolomite. Strontium is excluded from 
the crystal lattice during dolomitization of calcite while manganese is incorporated 
from the dolomitizing fluid rather than the parent rock. Analytical procedure and 
data are given.—JLH 


Aucott, J.W. See Emeleus, C. H. 00470 


06600 Aumento, F. A serpentine mineral showing diverse strain-relief mechanisms: 
Am. Mineralogist, v. 52, nos. 9-10, p. 1399-1413, illus., table, 1967. 


An unstable serpentine polymorph which exhibits the combined properties 
characteristic of a number of other known molymorphs is described. Macrocrystals 
of the mineral from the Tilly Foster Mine, New York State, indicate that it is a 
six-layered monoclinic serpentine, with each successive layer displaced relative to 
its neighbors by +a/3 and +b/3 and, or, by a rotation of +60°. Individual layers 
are further modulated periodically in the a crystal direction. The resulting crystal 
has superlattice controlled a and c parameters. The formation of elongated rods, 
observed by electron microscopy, deprives the basic serpentine layers of a strain 








1110 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1968 


relief mechanism. The rods are seen to compensate for this deprivation by curling 
parallel to their elongation, producing stable chrysotile-like tubes.—from Author's 
abstract 


Backus, George E. See Gilbert, Freeman. 00554 
Baldwin, H.W. See Poulton, D. J. 06515 
Balgord, W. See Roy, Rustum. 06587 


06594 Bancroft, G. Michael; Burns, Roger G. Interpretation of the electronic spectra 
of iron in pyroxenes: Am. Mineralogist, v. 52, nos. 9-10, p. 1278-1287, illus., 1967. 


Measurements of polarized absorption spectra of orthopyroxenes and a staurolite 
together with Méssbauer measurements of orthopyroxenes, show that the 1966 
interpretation of White and Keester of the unpolarized spectra of pyroxenes is 
incomplete. An alternative explanation of the pyroxene spectra, taking into account 
the additional information obtained from polarized spectra and Méssbauer 
measurements, is presented and new band assignments made. The study does not 
support the suggestion made by White and Keester that Fe’* ions occur in 
tetrahedral coordination substituting for silicon in the SiO, tetrahedra of pyroxenes, 
Some of the spectral characteristics of Fe’* in tetrahedral coordination can also 
be shown by Fe°* in a very distorted octahedral environment, such as those in 
many silicate structures. Cation ordering and coordination site symmetry in 
orthopyroxene structure are discussed.—Authors’ abstract 


06473 Bandy, Orville L. Benthic foraminifera as environmental indices, Lecture 6 in 
AGI short course lecture notes—Paleoecology, New Orleans, La., November 1967: 
Washington, D.C., Am. Geol. Inst., p. OB1B-OB29B, illus., 1967. 


Benthic foraminifera show the following trends: siliceous miliolid and simple 
arenaceous types comprise over 75 percent of marsh populations; number of species 
and genera increase from paralic facies toward the bathyal zone, but decrease from 
bathyal to abyssal; abundance of specimens in bottom sediments increases toward 
the outer shelf; porcelaneous forms may predominate in tropical inshore areas; the 
foraminifera—ostracode ratio increases dramatically from lagoonal areas into the 
open sea; in the abyssal zone calcareous populations become minor; and radiolaria 
increase with depth in the Pacific bathyal zone. Examples are Gulf of Batabano, 
Cuba, with two dominant groups—low-energy and high-energy; the California coast 
with principal paralic facies—marsh, lagoon, beach, and sublittoral; and Galveston 
Bay, Tex., with marsh forms similar to California facies. Lack of control by 
temperature-oxygen-salinity values is illustrated by selected species.—ESL 


06476 Bandy, Orville L. Planktonic foraminifera and paleoceanography, Lecture 2 in 
AGI short course lecture notes—Paleoecology, New Orleans, La., November 1967: 
Washington, D.C., Am. Geol. Inst., p. OB1A-OB29A, illus., 1967. 


Sinistral populations of Globigerina pachyderma characterize arctic waters, and 
dextral, temperate or warmer waters. Important planktonic species are categorized 
by approximate summer temperature ranges. Bipolar nature of the faunas is 
important, and current patterns and depth habitats influence distribution. Variations 
in Neogene planktonic foraminiferal populations show simultaneous expansions and 
contractions of polar faunas in both hemispheres. The problem of positioning the 
faunal changes in geologic time in southern California is discussed. Cooler periods 
occurred in late Miocene and middle Pliocene that were as great as those of the 
Pleistocene. Major changes in sea level for the later Neogene are also suggested, 
occurring in unison with faunal variations. Expanded polar faunas should correlate 
with marine regressions.— ESL 


06527 Bandy, Orville L. Geologic history of a Tertiary basin, paleotectonism, and 
paleobathymetry, Lecture 10 in AGI short course lecture notes—Paleoecology, New 
Orleans, La., November 1967: Washington, D.C., Am. Geol. Inst., p. OBIC 
OB24C, illus., 1967. 
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In a study of the middle Tertiary development of the San Joaquin basin of California, 
over 5,000 samples from 109 wells were examined. Faunal characteristics as 
environmental indices are discussed and applied to stages of the basin; faunas were 
combined into biofacies according to depth. A developmental history of the basin 
for four of the six intervals of the Miocene is given, with paleobathymetric and 
paleotectonic maps for each stage. Abyssal conditions existed at the south end 
of the basin much of the time, and subsidence was greatest here. Water depth 
changed abruptly at the San Andreas fault. Erosional unconformities are most 
profound around the margins.--ESL 


Banks, Philip O. See Heimlich, Richard A. 00647 


00585 Barnett, D. M.; Peterson, J. A. Comments on “Sur le lieu de fonte sur place 
de la calotte glaciaire de Scheffer” [by C. Laverdiére, 1967]: Canadian Geographer, 
v. 12, no. 1, p. 53-54, 1968. 


As a contribution to the late-giacial history of Labrador-Ungava, Laverdiére (ibid., 

v. 11, no. 1, 1967) appears to equate the ice-dispersal center of Barnett and Peterson 
(ibid., v. 8, no. 4, p. 173-181, 1964) with the last remnants of the decaying ice 
mass over the peninsula, whereas they suggested three phases of deglaciation and 
were concerned with the middle or proglacial lake phase. It is not clear if he 
envisages two centers of final stagnation or not. Laverdiére criticizes the circular 
shape adopted by them for the ice-dispersal center which was a geometric 
approximation. Indirect evidence from Abitibi and Témiscamingue is difficult to 
assess without supporting data, hence ice-marginal positions at 200—year intervals 
must be accepted with reservation. The cartographic evidence, based on radial 
drainage pattern, is inconsistent with the text; his shaded area does not extend into 
Labrador, as suggested. GDC 


00454 ~Barr, J. L.; Arndt, H. H. Geologic map of the Dorton quadrangle, Pike County, 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-713, scale 1:24,000, section, 
text, 1968. 


Coal, natural gas, and oil are the principal mineral resources in the Dorton 
quadrangle; potential resources include sand, gravel, shale, and sandstone. Upper 
Elkhorn beds have been the principal sources of coal, with local mining of the Lower 
Elkhorn, Amburgy, and Fire Clay beds; at least 15 beds are in part 28 inches or 
more thick. Gas is produced from the Devonian Ohio Shale and the Mississippian 
Pennington Formation and Greenbrier Limestone. Oil is mostly a by-product of 
the natural gas production. Sand and gravel of alluvial deposits along larger streams 
are of potential use in general construction. MCM 


Barr, Kenneth G. See Robson, Geoffrey R. 00722 


06644 Barrett, Charles S. Low-temperature diffraction, Chap. 15 in Handbook of X 
rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): 
New York and London, McGraw-Hill Book Co., 8 p. (paged separately), illus., 
1967. 


The principal uses of low-temperature diffraction are: determining crystal structure, 
studying phase changes, determining thermal contraction, studying condensed films 
and defects in crystals, aiding the indexing of complex diffraction patterns, and 
separating thermal diffuse scattering from disorder diffuse scattering. Types of 
equipment described are: gas-flow cooling; cooled by streaming liquid, by 
conduction, and by immersion of the specimen; and a simple thermal switch.—ESL 


06486 Barringer, Brandon. Historical notes on the Odessa meteorite crater: Meteoritics, 
v. 3, no. 4, p. 161-168, illus., 1967. 


This is a history of the identification of the crater by the late Daniel Moreau 
Barringer, Jr., in 1926, and subsequent exploration. The findings at Odessa and 
at Barringer Crater are compared and problems posed.--Author’s abstract 


06646 Bartram, S. F. Crystallite-size determination from line broadening and spotty 
patterns, Chap. 17 in Handbook of X-rays for diffraction, emission, absorption, 
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and microscopy (E. F. Kaelble, editor): New York and London, McGraw-Hill 


Book Co., 18 p. (paged separately), illus., tables, 1967. . 
0 
X-ray line broadening techniques are often used to study crystallite growth because n 
crystallite size is important in kinetics of reactions. The experimental procedures . 
are given. Other applications are to solid solutions, stacking faults, and radiation . 
damage. Crystallites larger than 10 microns produce spotty patterns in which the yo 
size of the spot is in direct proportion to size of grain, so that they can be used = 
for grain-size determination.— ESL 2 
Batten, R.L. See Rollins, H. B. 00623 - 
00727 Bayly, Brian. Introduction to petrology: Englewood Cliffs, N. J., Prentice- ' 
Hall, 371 p., illus., tables, 1968. ‘ 
This textbook will be most useful to those familiar with elementary geology, physics, h 
chemistry and mineralogy, although the subject of petrology is developed from the n 
fundamentals. There are five parts: (1) introduction—four chapters on the Earth’s : 
crust; (2) magmatic rocks—eight chapters including form and texture, mineral 
associations, petrogenesis, volatile fraction, and physics of magmatic processes; (3) I 
sedimentary rocks—five chapters on observable features of formation and chemical : 
and physical aspects of genesis; (4) metamorphic rocks—nine chapters including ‘ 
varieties and products of metamorphism, reaction conditions, movement of ‘ 
materials, veining, and processes in geosynclines; and (5) appendices.—_GDC 


0065 
Beales, F.W. See Jackson, S. A. 06610 


Beavers, A.H. See Jones, Robert L. 06533 


06460 Beck, Charles B. Eddya sullivanensis, gen. et sp. nov., a plant of gymnospermic 
morphology from the Upper Devonian of New York: Palaeontographica, ser. B, 
v. 121, nos. 1-3, p. 1-22, illus., 1967. 


A collection of twenty-four specimens of Eddya sullivanensis from a quarry near 
Pond Eddy in Sullivan County, New York, in what are called Delaware River Flags, 
is described and illustrated. Details of the anatomy are discussed. Both the main 0065 
axis structures and the root main axis are preserved. The nature of the branching 
in the roots and shoots is well shown. Eddya may be a sporeling of Archaeopteris, 
yet the stem resembles Callixylon.—from Author’s abstract 


00423 Becker, Robert M. Sho-Vel-Tum oil field, Oklahoma [abs.]: Oklahoma 
Geology Notes, v. 28, no. 2, p. 85, 1968; Am. Assoc. Petroleum Geologists Bull., 
v. 52, no. 3, p. 520, 1968. 


Beerbower, J.R. See Clark, John. 06718 


00601 Behrman, A. S. Water is everybody’s business—The chemistry of water 
purification: Garden City, N.Y., Doubleday and Co., 229 p., illus., table, 
1968. 


Presented here, especially for the high school and college chemistry student, are 
some basic principles of water supply, sources and measurement of impurities and 
contamination, chemical reactions in various qualities of water, purification 
methods, role of the chemist and chemical engineer, and responsibility of every 
individual to reduce the problems.—_GDC 


Belshé, John C. See Harrison, Christopher G. A. 06483 06¢ 

00723 Benedict, James B. Recent glacial history of an alpine area in the Colorado 
Front Range, U.S.A.—Pt. 2, Dating the glacial deposits: Jour. Glaciology, v. 7, 
no. 49, p. 77-87, illus., 1968. 


Recent glacial deposits in the Indian Peaks (Colorado Front Range) have been dated 
lichenometrically, using a growth curve developed locally for Rhizocarpon 
geographicum. Available radiocarbon dates tend to support the lichen chronology. 
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Three intervals of glaciation, each consisting of several minor pulsations, have 
occurred during the past 4,500 years: the earliest (Temple Lake Stade) is dated 2500- 
700 B.C., a later (Arikaree Stade) began about A.D. 100 and ended in A.D. 1000, 
the most recent (Gannett Peak Stade) is dated A.D. 1650-1850. It remains to be 
seen whether the Arikaree Stade was purely local or whether glaciers advanced 
elsewhere in the Cordilleran region during this interval. Alluviation on the plains 
east of the Colorado Front Range seems to have occurred during waning stages 
of mountain glaciation.—from Author’s abstract 


06518 Benes, Karel; Hanus, Vaclav. Structural control and history of origin of 
hydrothermal metallogeny in western Cuba [with Spanish abs.]: Mineralium 
Deposita, v. 2, no. 4, p. 318-333, illus., 1967. 


The main structural-lithological factors responsible for the localization of the 
hydrothermal mineralization on a regional, as well as on a local scale in the 
metallogenic province of western Cuba are summarized. The supply function of 
regional fault structures extending towards depth is emphasized and light is thrown 
on the localization of hydrothermal veins in fissures of the folded San Cayetano 
Formation. Stress has been laid on the genetic and chronological independence 
of pyrite bodies and hydrothermal veins. Six mineralization stages have been defined 
and their succession in the metallogenic area under consideration has been 
determined.— Authors’ abstract 


00651 Bennett, J. H.; Manuel, O. K. On iodine abundances in deep-sea sediments: 
Jour. Geophys. Research, v. 73, no. 6, p. 2302-2303, table, 1968. 


Results of neutron activation analysis for iodine and uranium show that deep-sea 
sediments can contain up to 50 ppm of iodine, higher than in shales or igneous 
rocks. Using data of Turekian and Wedepohl (1961) and the iodine values obtained 
here, Br/I and Cl/I ratios are calculated to be 1.4 and 420, respectively, for the 
three sediments from the Lusiad expedition and 7 and 2,100 respectively, for the 
Zephyrus sample. These values are much lower than those found in sea water but 
are about the same as for igneous rocks.—DBV 


00656 Berg, C. A. Relation between stress drop, fault friction, and crustal strength 
in shallow focus strike-slip faulting: Jour. Geophys. Research, v. 73, no. 6, p. 2217 
2223, illus., 1968. 


The assumption that the rather small seismic stress drop measured on shallow strike— 
slip faults is a measure of crustal shear strength is reexamined. The mechanics 
of faulting on a vertical strike-slip fault whose faces are lined with breccia is 
reviewed. Faulting begins where the applied tectonic stress field first overcomes 
the strength of the breccia, and once formed the new fault serves as a sharp crack 
with very large stresses at its boundaries and propagates across the entire fault plane. 
The stress drop on the fault plane is merely the difference between the static and 
kinetic soil mechanical strength of the breccia at the point where faulting began. 
It is neither a measure of mean crustal strength nor even a measure of mean breccial 
strength. This resolves the apparent discrepancy between Chinnery’s (1964) small 
values of stress drop (10-10° bars) and Jeffreys’ (1959) large estimates (1.5 x 10°) 
of mean crustal strength.—_ DBV 


Bergstrom, R.E. See Brueckmann, J. E. 00600 
Berkman, Saul C. See Spaeth, Mark G. 06463 


06661 Bertin, Eugene P.; Samber, Rita Longobucco. Contact microradiography, Chap. 
45 in Handbook of X-rays for diffraction, emission, absorption, and microscopy 
(E. F. Kaelble, editor): New York and London, McGraw-Hill Book Co., 28 p. 
(paged separately), illus., tables, 1967. 


Some of the principles of monochromatic microradiography and the use of 
polychromatic and monochromatic X-rays are reviewed. Selection of Ka 
wavelengths (elements for which K-—absorption and L///-absorption edges may be 
used) are tabulated; cameras and equipment are described. Techniques discussed 
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are: sample preparation, photography, calculations, and some special techniques, — 
ESL as 


Bessmertnaja, M.S. See Semenov, E. I. 06513 


06639 Beu, Karl E. The precise and accurate determination of lattice parameters, Chap 
10 in Handbook of X-rays for diffraction, emission, absorption, and microscopy 
(E. F. Kaelble, editor): New York and London, McGraw-Hill Book Co., 42 D 
(paged separately), illus., tables, 1967. ; 


Methods discussed are: (1) Straumanis film method (0.01° to 0.002°@ level) including 
basic requirements, sample eccentricity, asymmetric film loading, film measurements 
and systematic errors not discussed explicitly by Straumanis; (2) extrapolation 
methods for cylindrical and back-reflection film cameras (0.01°@ level); (3) lattice 
parameters of noncubic materials (0.01°@ level) by the Straumanis, graphical 
extrapolation, and analytical methods; (4) centroid method for asymmetric 
diffractometers (0.001°@ level); (5) single-crystal methods; (6) convolution-film 
method (0.002°¢ level); and (7) likelihood-ratio method for testing accuracy of 
lattice parameter calculations.— ESL 2 


06565 Binford, Ralph C. Soil structure interaction as related to blast resistant structure 
design, in Engineering geology and soils engineering symposium, Sth Ann., Pocatello, 
Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 47-54, illus., 1967. 


In nuclear blasts, air shock wave influence has been extensively studied but little 
has been done to study the effects upon the soil structures. Pressure resulting from 
air shock waves affects the soil properties around structures. Calculations taking 
this into account are used when designing buildings with nuclear blast resistance 
in mind.—HRC 


Bingham, F.T. See Sims, J. R. 06530 


06591 Binns, R. A. Olivine in enstatite chondrites: Am. Mineralogist, v. 52, nos. 9- 
10, p. 1549-1554, illus., table, 1967. 


Presence of olivine in three enstatite chondrites is described. Disequilibrium 
character of the chondrites is evident from coexisting olivine and silica polymorphs, 
association of three silica polymorphs in two of the chondrites, compositional zoning 
in olivine, and anomalous distribution of ferrous iron between coexisting olivine 
and pyroxene. The textural and mineralogical relationships in these olivine-bearing 
chondrites are explained in terms of experimental crystallization studies in the system 
MegO-SiOz, thereby favoring a molten droplet origin for these chondrites. BAM 


06679 Bird, Samuel O. The binomial distribution applied to the percentage method 
of stratigraphic correlation: Geol. Soc. America Bull., v. 78, no. 12, p. 1507-1514, 
illus., tables, 1967. 


By treating the number of extant species as successes and the number of extinct 
species as failures, samples may be treated as following a binomial distribution. 
The percentage of Recent species in the sample thus becomes the sample mean from 
which the correlation limits at desired confidence levels may be calculated. Samples 
can be referred to the proper epoch or compared with other samples.— AG 


00538 Birkeland, Peter W. Mean velocities and boulder transport during Tahoe-age 
floods of the Truckee River, California~-Nevada: Geol. Soc. America Bull., v. 79, 
no. 1, p. 137-141, illus., tables, 1968. 


Boulders and gravel bars in Truckee River glacial outwash deposits indicate 
discharges and velocities far greater than those of the present river. Collapse of 
unstable glacier dams near Lake Tahoe’s outlet would have been necessary to release 
quickly the large volumes of water that produced the above features. Flood 
velocities and tractive forces are estimated by the size of observed boulders. It 
is concluded that a tractive force of 20 to 30 Ib per sq ft was sufficient to move 
the largest boulder, measuring 40x20x10 feet above ground surface, in a 40 to 
80-ft-deep flood moving nearly 30 fps on a slope of 0.007--EHP 
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06659 Birks, L.S. Electron-probe microanalysis, Chap. 39 in Handbook of X-rays 
for diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): New 
York and London, McGraw-Hill Book Co., 12 p. (paged separately), illus., tables, 
1967. 


Subjects discussed are: equipment and operation, types of specimens and specimen 
preparation, and quantitative analysis. Early electron—probe applications were in 
metallurgy; later it proved equally useful in mineralogy, biology, and the like. It 
is concluded that in the future, it may be designed to study reactions in solids under 
controlled conditions in controlled systems.—ESL 


00489 Bjork, Philip R.; Goldberg, Paul S.; Kesling, Robert V. New ophiuroid from 
Chester Series (Mississippian) of Illinois: Jour. Paleontology, v. 42, no. 1, p. 197- 
200, illus., table, 1968. 


Discovery of a new species of Onychaster, O. strimplei, in the Golconda Formation 
of the Chester Series extends the known range of the genus to Upper Mississippian. 
The new ophiuroid is characterized by a distinctive mouth frame in which the 
denticles are elevated to form a low dome, the tori are exceptionally short, and 
the second ambulacrals extend to prominent peaks near the radial suture. The 
pattern of integumental ossicles also differs from those in Onychaster barrisi (Hall) 
and O. flexilis, the two previously established species.— Authors’ abstract 


06696 Bjorklund, L. J. Ground-—water resources of northern Juab Valley, Utah: Utah 
State Engineer Tech. Pub. 17, 69 p., illus., tables, geol. map, 1967. 


Juab Valley is a structural trough bounded on the east by the Wasatch fault and 
filled with Quaternary sediments; rocks of Cambrian to Quaternary age are exposed 
in the mountains. Most ground water is in the fill, which is recharged from streams 
on the east side, irrigation, and subsurface flow. Both water-table and artesian 
conditions exist. Levels declined during 1947-64 due to low precipitation and 
irrigation. Alluvial fans have the greatest potential, with transmissibility coefficients 
as high as 2,000,000 gpd per ft. About 12,000 acre-feet was pumped in 1964; and 
another 2,500 was discharged from flowing wells. Most ground water contains less 
than 1,000 ppm of dissolved solids. Maps showing water levels, wells and springs, 
direction of ground-water movement, dissolved solids, and geology accompany the 
report.—ESL 


00556 Blake, D. Bryan. Two new Eocene corals from Oregon: Jour. Paleontology, 
v. 42, no. 1, p. 201-204, illus., 1968. 


Two new species of corals, Dasmia americana and Stichopsammia(?) vokesi, are 
described from the upper Eocene “Cowlitz Formation” of Oregon. Previously 
described species of both genera are European and of somewhat different ages than 
the Oregon species.—Author’s abstract 


Blakely, Robert F. See Potter, Paul Edwin. 00464 
Blanchard, Richard L. See Johnson, Noye M. 06595 


06678 Bloom, Arthur L. Pleistocene shorelines—A new test of isostasy: Geol. Soc. 
America Bull., v. 78, no. 12, p. 1477-1493, illus., 1967. 


A realistic model of glacial isostasy must represent a balance in which five percent 
of the Earth’s surface with loads of 140 to 170 bars added or removed on a time 
scale of 10‘ years are matched synchronously with 70 percent of the Earth’s surface 
having a load of 10 to 12 bars added or removed. Pleistocene marine shorelines 
offer a means of testing the balance model of isostasy. If the ocean floor deforms 
under the load of water from postglacial rise of sea level, submergence of a coast 
should be in part a function of the proximity of deep water. The postglacial histories 
of five eastern United States coastal sites support this hypothesis -HNR 


00473 Bloom, Harold. Geochemical field kit for trace amounts of molybdenum 
[discussion of 1967 paper by J. J. Barakso]: Econ. Geology, v. 63, no. 1, p. 85, 
1968. 
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The potassium pyrosulfate flux employed by Barakso (ibid., v. 62, p. 732-736, 1967) 
would not attack molybdenum sulfide, so “total,” when used for the results of such 
determinations, would refer only to molybdenum in oxidized minerals. WSW 


00463 Boettcher, A. L.; Wyllie, P. J. Melting of granite with excess water to 30 kilobars 
pressure: Jour. Geology, v. 76, no. 2, p. 235-244, illus., 1968. 


Earlier predictions that the 3-phase melting curves in hydrous silicate systems would 
pass through a temperature minimum at some pressure less than 10 kb are not 
borne out by experiment. Melting temperature of a crushed analyzed granite 
continues to decrease with increasing pressure until at about 17 kb and 600°C the 
plagioclase breaks down to jadeite and quartz. Beyond this point the melting 
temperature increases with increasing pressure. The behavior below 10 kb pressure 
indicates limits for generation of silicate melts in the Earth’s crust and mantle and 
the need for tests on other materials in this pressure range.—REW 


06573 Boettcher, A. L.; Wyllie, P. J. Biaxial calcite inverted from aragonite: Am. 
Mineralogist, v. 52, nos. 9-10, p. 1527-1529, 1967. 


From microscopic examination of quench products in the system lime-carbon 
dioxide-water between 400 and 800°C and between 8 and 20 kb, it is concluded 
that biaxial calcite found in the quench product is formed from inversion of 
aragonite during quenching procedures. One possible origin of biaxial calcite in 
natural occurences is inversion from aragonite.— JLH 


06510 Bollingberg, Haldis; Petersen, Ole V. Genthelvite from the Ilimaussaq alkaline 
intrusion, South Greenland: Medd. om Gronland, v. 181, no. 4, p. 3-9, tables, 
1967. 


Tiny white or yellow grains of genthelvite have been found in cavities in albititic 
veins in the Ilimaussaq alkaline intrusion. The veins also contain aegerine, neptunite, 
catapleite, eudidymite, epididymite, tugtupite, and leucophane. The mineral has 
been identified by means of X-ray and spectrographic methods.— Authors’ abstract 


00481 Bolt, Bruce A. The focus of the 1906 California earthquake: Seismol. Soc. 
America Bull., v. 58, no. 1, p. 457-471, illus., tables, 1968. 


The location of the 1906 California earthquake is reexamined using both the P and 
S recordings at teleseismic distances and local observations. Analysis of observed 
traveltimes using modern empirical tables rules out a focus of the principal shock 
south of the Santa Cruz Mountains or north of Point Arena. By comparison with 
measurements from the 1957 San Francisco earthquake, it is demonstrated that 
evidence is slightly more favorable to a principal focus near that of the 1957 
California shock (37°40' N., 122°29’ W.) with t,=13 hr 12 min 21 sec than to Reid’s 
focus near Olema, although the latter is not precluded. There is no evidence from 
the traveltimes against the hypothesis that the first rupture was associated with the 
San Andreas fault and occurred within the crust. The rupture was of bilateral type. 
Calculations which confirm the magnitude of 8 1/4 are given.—from Author's 
abstract 


00635 Bolt, Bruce A.; Freedman, Helen W. Group analysis of variance for earthquake 
location and magnitude: Nature, v. 217, no. 5123, p. 47-48, 1968. 


It is shown that two central problems of seismology, location of epicenters and 
allocation of magnitudes, can be reduced to the classic statistical model of two 
way analysis of variance. Applying this theory to the reduction of pooled data 
from many stations and earthquakes leads to estimation of source and station terms 
and the interaction between them. In particular, it provides the theoretical 
framework for the method of group (or regional) adjustment of epicenters used by 
Freedman (1967) and Douglas (1967).—DBV 


00529 Boon, John D., 3d. Trend surface analysis of sand tracer distributions on a 
carbonate beach, Bimini, B.W.I.: Jour. Geology, v. 76, no. 1, p. 71-87, illus., tables, 
1968. 
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Sand tracer distribution was studied by use of two-dimensional trend surface 
analyses on tracer—concentration data collected from three types of fluorescent sand 
material. A radial sampling pattern was used to recover sand-tracer material from 
4 depth intervals of the foreshore. Tracer material was affected by swash, breakers, 
and longshore currents over a period of one tidal cycle. No simple dispersion pattern 
was observed and no striking differences between the patterns of the three types 
of tracer sands were noted. Statistically significant trend components are restricted 
to the upper depth interval (0.0-2.5 cm of the forshore. Differential sorting of 
sand tracers of different shapes and mean grain sizes was probably negligible-— FSF 


00491 Boucot, A. J.; Harper, C. W. Silurian to ijower Middle Devonian Chonetacea: 
Jour. Paleontology, v. 42, no. 1, p. 143-176, illus., 1968. 


The three major Llandoverian to Eifelian chonetid groups are the Chonetidae, 
Anopliidae, and Chonostrophiidae. Seven new genera are defined: Plebejochonetes, 
Plicodevonaria, Dawsonelloides, Shagamella, (based on _ S. ludloviensis n.sp.), 
Eoplicanoplia, and Cyrtoniscus. Eodevonaria is revised, and the new species E. 
elymencheri is added to its four species. REG 


Bowers, Alfred W. See Jones, Robert W. 00383 


00608 Bowie, James E.; Kam, William. Use of water by riparian vegetation, 
Cottonwood Wash, Arizona, with a section on Vegetation by F. A. Branson and 
R.S. Aro: U.S. Geol. Survey Water-Supply Paper 1858, 62 p., illus., tables, 1968. 


Change in water use as a result of modification of riparian vegetation was measured 
in Cottonwood Wash, Ariz., using a 4.1 mi length of the stream channel. 
Measurements of streamflow, ground-water levels, vegetation, and meteorological 
phenomena defined water use by riparian vegetation under natural hydrologic 
conditions. Subsequent defoliation and eradication of vegetation in the lower 
reach permitted determination of change in water use as a result of the modification. 
Computed average loss of water from the lower reach before modification was 80 
acre-feet per growing season, or about 18 percent of average flow entering the reach 
in the period; average loss after modification was 42 acre-feet per growing season, 
or about 12 percent of average flow entering the reach in the period.—from Authors’ 
abstract 


06730 Bowin, C. O.; Chase, R. L.; Hersey, J. B. Geological applications of sea-floor 
photography, [Chap.] 11 in Deep-sea photography: Johns Hopkins Oceanog. 
Studies, no. 3, p. 117-140, illus., 1967. 


Examples of the application of photography of the sea bottom in connection with 
echo sounding and seismic surveying are given. Examples of the material on the 
Mid-Atlantic Ridge are given, as is a summary of the stratigraphy and structure 
of the north wall of the Puerto Rico Trench. Photographs in the Mona Canyon 
show sedimentary rocks occurring as deep as 3700 m. The slope of the Plantagenet 
Bank near the Bahamas is also determined by photography. Photographs of the 
Seychelles-Mauritius Ridge in the Indian Ocean, combined with dredged material, 
show the ridge to be completely covered with a thin veneer of calcareous rocks 
and sediments.—from Authors’ abstract 


00571 Brace, W. F.; Walsh, J. B.; Frangos, W. T. Permeability of granite under high 
pressure: Jour. Geophys. Research, v. 73, no. 6, p. 2225-2236, illus., tables, 1968. 


The permeability of Westerly Granite was measured as a function of effective 
pressure to 4 kb, using a transient method in which the decay of a small incremental 
change of pressure was observed. The permeability ranged from 350 nd (nanodarcy 
= 10 '’ cm’) at 100 bars to 4 nd at 4 kb. Darcy’s law held even for the lowest 
value. Both permeability and electrical resistivity of the granite vary markedly with 
pressure, and are closely related; it is calculated from their relationship that at 10 
kb permeability would be about 0.5 nd, which is roughly equivalent to flow rates 
involved in solute diffusion but much more rapid than volume diffusion. The shapes 
of the pore spaces, estimated from measured permeability and porosity, are 
consistent with those deduced from the elastic characteristics of the rock (flat slits 
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at low pressure, equidimensional pores at high). Rocks subject to high pore pressure 
will be relatively permeable.—DBV 


Braddock, William A. See Peterman, Zell E. 00387 


00412 Bradfield, H.H. Stratigraphy of deeper Marietta basin in Oklahoma and Texas 


[abs.]: Oklahoma Geology Notes, v. 28, no. 2, p. 80-81, 1968. 


06641 Bragg, Robert H. Quantitative analysis by powder diffraction, Chap. 12 in 


Handbook of X-rays for diffraction, emission, absorption, and microscopy (E. F. 
Kaelble, editor): New York and London, McGraw-Hill Book Co., 12 p. (paged 
separately), illus., tables, 1967. 


Absolute-intensity and internal-standard techniques are described, and sample 
preparation, measurement of intensity, sensitivity, precision and accuracy, and 
quantitative analysis by lattice-parameter measurement are discussed.— ESL 


00394 Brater, E. F. Steps toward a better understanding of urban runoff processes: 


Water Resources Research, v. 4, no. 2, p. 335-347, illus., 1968. 


Rainfall and runoff from drainage basins in various stages of urbanization were 
analyzed to determine initial retention, hydrologically significant impermeable areas, 
and infiltration capacities of the permeable parts of the basins. The basins, varying 
from 9.5 to 185 sq mi, are located in the Detroit metropolitan area. Infiltration 
capacities are from 3 to 5 times higher in late summer than in early spring. Average 
initial retention is approximately 0.2 inch. The hydrologically significant 
impermeable area is related to population density; the effect of other factors is being 
studied. Investigation of the cause of seasonal and short period variations of 
infiltration capacity may elucidate the infiltration process.—from Author’s abstract 


00625 Bright, E. G. Beemer township, District of Sudbury: Ontario Dept. Mines 


Prelim. Geol. Map P. 453, scale | in. to 1/4 mi., text, 1968. 


The northeastern quadrant of Beemer Township is underlain by tightly-folded 
Keewatin-type andesite, basalt, and dacite. Smaller areas of rhyodacitic pyroclastic 
rocks are strike extensions of larger areas of felsic volcanic rocks to the east. Mafic 
and felsic volcanic rocks are intruded by a series of concordant Haileyburian mafic 
to ultramafic intrusions concentrated in a transitional zone between periods of 
predominantly mafic and predominantly felsic extrusion. Youngest rock is a quartz 
diabase dike (Nipissing or Keweenawan). Archean strata form a system of tight 
northeast—plunging folds with axes parallel to the contact of the Kapiskong granitic 
pluton. The Mountjoy granite stock occupies an anticline in the folded volcanic 
and Haileyburian rocks. Some gold and low grade iron-formation are present, and 
there are possibilities for copper and nickel.— MC 


00626 Bright, E.G. Zavitz township, District of Sudbury: Ontario Dept. Mines Prelim. 


Geol. Map P. 455, scale | in. to 1/4 mi., text, 1968. 


Tightly folded interstratified andesite and basalt, and dacitic to rhyodacitic flows 
and pyroclastic rocks underlie most of Zavitz Township. Numerous Matachewan 
and younger northwest- and northeast-trending Nipissing or Keweenawan diabase 
dikes are present. Archean strata form a system of tight east-plunging folds in 
the southwestern section, in the central and northeastern parts fold axes plunge west 
and southwest, and in the southeast they plunge west and northeast. Youngest 
major structure is a northwest-trending cross fault. Some gold has been found, 
but recent exploration has been directed toward the search for base metals; 
geophysical surveys will be necessary to detect zones because of the extensive drift 
cover, especially in the western part of the area. _MCM 


00627 Bright, E. G. English township, District of Sudbury: Ontario Dept. Mines 


Prelim. Geol. Map P. 454, scale 1 in. to 1/4 mi., text, 1968. 


Felsic volcanic flows, flow breccias, and pyroclastic rocks, mainly dacite, rhyodacite, 
and some rhyolite appear to underlie most of English Township. Felsic and mafic 
volcanic rocks are intruded by a series of mainly concordant Haileyburian mafic 
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to ultramafic igneous rocks. Because the level of Muskasenda Lake has been lowered 
about eight feet in the last few years, small outliers of Gowganda conglomerate, 
unconformably overlying Haileyburian gabbro are now exposed on two islands in 
the lake. North-trending Matachewan and Nipissing or Keweenawan diabase dikes 
are numerous. To the west, Archean strata form a system of tight northeast 
plunging folds; to the east, the east-plunging fold axes and strike faults or shear 
zones conform more closely to the east trend of the Savitz Township structure. 
Gold is present in quartz veins and there is evidence of other mineralization —_MCM 


06581 Brodkorb, Pierce. Catalogue of fossil birds—Pt. 3 (Ralliformes, 
Ichthyornithiformes, Charadriiformes): Florida State Mus. Bull. Biol. Sci., v. 11, 
no. 3, p. 109-220, 1967. 


The third installment of the Catalogue of Fossil Birds treats 34 families, including 
366 species, of which 215 are paleospecies and 151 are neospecies. The nominal 
order Diatrymiformes is reduced in rank to a suborder of the Ralliformes, and 
several generally recognized families are reduced to subfamily status—the 
Gernaoididae, Eogruidae, Brontornithidae, Bathornithidae, Psilopteridae, 
“Hermosiorithidae’’, Rostratulidae, Charadriidae, Phalaropodidae, 
Haematopodidae, Presbyornithidae, Rhegminornithidae, and Mancallidae. New 
taxa include the family Gryzajidae, the subfamilies Palaeociconiinae and 
Prophororhacinae.—from Author’s synopsis 


06631 Brown, Bahngrell W.; Munn, Jack. A preliminary study of geologic trends in 
exploration, in Computer short course and symposium on mathematical techniques 
and computer applications in mining and exploration, 1962, V. 1: Tucson, Ariz., 
Univ. Arizona, Coll. Mines, p. GI-1—GI-9, 1967. 


This study began as an attempt to use the computer to predict the locus of salt 
domes in the interior salt dome trend in Mississippi. Although this has not yet 
been realized, it is felt that the concepts and questions raised should be reported. 
It is concluded that geologic trends should be treated in the same way as an acturial 
forecast; it is impossible to calculate a next data point by addressing it with a high 
order equation when there is much scatter, and the extrapolation of fitted curves 
as a procedure for exploration predictions can no longer be justified. It is felt that 
there may be a real basis for using a preliminary stochastic model which in effect 
projects a forecast learned from the summed parts of a system of coordinates (minus 
one).—MST- 


06551 Bruce, Richard L.; Bump, Vernon L. Coordination of landslide research by South 
Dakota State Agencies, in Engineering geology and soils engineering symposium, 
5th Ann., Pocatello, Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 197- 
216, illus., tables, 1967. 


Much study was done on the Pierre Shale before and during highway construction. 
During construction, failures were evaluated and new procedures recommended. 
Core holes, slope indicator observation wells, ground-water observation wells, and 
porous tube piezometers were used. Observations are continuing although the 
highway is open. Knowledge gained is being used on current and projected highways 
in the Pierre Shale.—from Authors’ abstract 


00600 Brueckmann, J. E.; Bergstrom, R. E. Ground-water geology of the Rock Island, 
Monmouth, Galesburg, and Kewanee area, Illinois: Illinois Geol. Survey Rept. 
Inv. 221, 56 p., illus., tables, 1968. 


Ground water in [this northwestern part of] Illinois is obtained from: sand and 
gravel aquifers within the glacial drift; shallow bedrock aquifers, primarily dolomite 
of the Silurian Niagaran Series and Mississippian Keokuk-Burlington Limestone; 
and deep bedrock aquifers, mainly Ordovician Ancell Group and Cambrian Ironton 

Galesville Sandstone. Most private water supplies are obtained from the shallow 
aquifers; larger municipal supplies generally are from the deep aquifers. Sand and 
gravel aquifers are sparsely distributed. Estimated total pumpage of ground water 
alone is 16,531,000 gpd, which constitutes about 50 percent of the estimated total 
pumpage of both surface and ground water and serves about 63 percent of the 
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population. Municipalities now using ground water can probably develop additional I 
ground-water sources to meet future increased demands.—from Authors’ abstract rn 
06727 Brundage, W. L., Jr.; Buchanan, C. L.; Patterson, R. B. Search and serendipity Buc 
[Chap.] 6 in Deep-sea photography: Johns Hopkins Oceanog. Studies, no, 3 4 
75-87, illus., 1967. ii o 
Towed underwater-camera systems used by the U.S. Naval Research Laboratory 06667 Br 
produced many useful bottom photographs. The photographs contain abundant of X- 
serendipitous (unsought-for) information about the natural environment in a edito: 
relatively small area beyond the base of the continental slope. Patterns of Pelagic separ 
sediment dispersal indicate the presence of gentle bottom currents. Remarkably 
uniform linear patterns of rocks suggest the past occurrence of a high-speed turbidity Some 
current. Photographs reveal the relative abundance and habits of the larger benthos descr 
including some rarely photographed bathypelagic animals. An approximate index select 
of faunal activity may be expressed in the alteration of sediment marks separated discr 
in time by one year.—from Authors’ abstract discu 
00392 Brutsaert, Wilfried. The permeability of a porous medium determined from Bu 
certain probability laws for pore size distribution: Water Resources Research, y 
4, no. 2, p. 425-434, illus., 1968. : Bu 
An equation derived for the permeability of a porous medium based on the general Bu 
principles of the series-parallel model contains a double integral which is solved 
for several continuous probability laws describing the distribution of the sizes of 00667 
the interstices of the porous medium. The agreement between calculated results com) 
and available experimental data is satisfactory.—Author’s abstract 1968 
06531 Bruun, Per. Bottom roughness—Rivers, tidal inlets, ocean: Jour. Ocean The 
Technology, v. 1, no. 2, p. 1-18, illus., tables, 1967. ‘ise 
isc 
Considerable progress has been made in understanding bottom geometry in rivers 
and flumes. Growing interest in geomarine technology and mineral search has B 


increased our knowledge about the ocean floor and its geometry, with the help of > | 
new instrumentation including underwater cameras, underwater television, and direct 06712 


observation from diving saucers. The tidal link between land flow and ocean flow aia 

has been studied to some extent, but little is known about bottom roughness in 

these inlets. New results are reviewed, and characteristics of the three areas are B 

compared. Differences in material characteristics seem to be the chief factor, but 

time dependent and flow irregularities may cause more complex geometry.—_GDC B 
06677 Bryan, Wilfred B. Geology and petrology of Clarion Island, Mexico: Geol. “a 

Soc. America Bull., v. 78, no. 12, p. 1461-1476, illus., tables, geol. map, 1967. 

; : ; ; : ; The 
Clarion Island is the westernmost subaerial expression of the Clarion Fracture Zone dol 
in the Revillagigedo Islands. The petrography and submarine topography indicate 196 
that the island is the summit of a submarine volcano. Five lithologic units appear tot: 
to represent distinct eruptive or depositional phases. The earliest eruptions took oth 
place possibly in the Tertiary along east-trending fractures, probably related to the 
Clarion Fracture Zone, whereas later eruptions issued from north or northeast 00605 
trending fractures possibly in the late Cenozoic. The rocks belong to the alkalic 3 
basalt-trachyte association and the variation of SiO., CaO, and (Na.0+K,0) 
suggests differentiation from low-potash tholeiitic magma.—RAL Th 

00540 Bryant, Donald G. Intrusive breccias associated with ore, Warren (Bisbee) mining “ 
district, Arizona: Econ. Geology, v. 63, no. 1, p. 1-12, illus., 1968. flu 
The intrusive breccias consist of angular to rounded fragments of the pre-Cretaceous . 
rock formations in a matrix of quartz-rich rock flour. They form smooth-walled 
dikes, sills, pipes, and irregular masses cutting the pre-Cretaceous formations. They 00469 
followed intrusion of porphyries and the silica-pyrite stage of hydrothermal pa 
mineralization. Low-grade copper mineralization accompanied the breccia 
intrusion, and this was followed by deposition of massive sulfides of copper, lead, TI 


and zinc. Breccias and all stages of hydrothermal solutions followed the same fa 
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tectonic channelways. The breccias are regarded as hydrothermal in origin, and 
the fluid phase the source of the low-grade copper mineralization.—WSW 


Buchanan, C.L. See Brundage, W. L., Jr. 06727 
Buerger, MartinJ. See Taxer, Karlheinz J. 06757 


06667 Buhrke, Victor E. Detection and measurement of X-rays, Chap. 3 in Handbook 
of X-rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, 
editor): New York and London, McGraw Hill Book Co., 46 p. (paged 
separately), illus., tables, 1967. 


Some of the terms used are defined, and ionization potentials tabulated. Detectors 
described and compared are Geiger, proportional, and scintillation, and guides to 
selecting a detector and procedures for use are included. Pulse-height analysis and 
discrimination, scalers and rate meters, trouble shooting, and counting statistics are 
discussed.— ESL 


Bump, Vernon L. See Bruce, Richard L. 06551 
Bunch, T.E. See Snetsinger, Kenneth G. 06597 
Burau, R.G. See Stout, Perry R. 06607 


00667 Burchfiel, B. C.; Livingston, J. L. Reply [to discussion of “Brevard zone 
compared to alpine root zones,” by D. E. Dunn, J. R. Butler, 1967, and P. S. Justus, 
1968]: Am. Jour. Sci., v. 266, no. 3, p. 219-220, 1968. 


The authors continue to support the alpine root zone interpretation of the Brevard 
zone in North Carolina, though accepting modifications as suggested in the 
discussion by Dunn, Butler, and Justus (ibid., p. 215-219).—HRC 


Burford, Arthur E. See Corbett, Robert G. 06708 


06712 Burford, Arthur E.; Duncan, William M. Longitudinal faulting of Sleepy Creek 
syncline [abs.]: West Virginia Acad. Sci. Proc. 1967, v. 39, p. 348, 1967. 


Burns, Roger G. See Bancroft, G. Michael. 06594 
Burns, William A. See Colbert, Edwin H. 06539 


00604 Busch, W. L. Illinois mineral production by counties, 1966: Illinois Geol. Survey 
Mineral Economics Brief 21, 10 p., illus., tables, 1968. 


The value of minerals reported produced in Illinois during 1966 was 664 million 
dollars which exceeded the previous record high of 631 million in 1962 and the 
1965 total by more than 25 million. Minerals showing increases in value over 1965 
totals were coal, common sand and gravel,silica sand, fluorspar, and clay products; 
others generally recorded slight declines. —_MCM 


00605 Busch, W. L. Minerai production in Illinois: Illinois Geol. Survey Circ. 418, 
23 p., illus., tables, 1968. 


The value of minerals produced in Illinois in 1966 amounted to 644 million dollars, 
the highest annual value ever recorded in the State. Illinois minerals showing 
increases in value over 1965 totals were coal, common sand and gravel, silica sand, 
fluorspar, and clay products. Other minerals produced generally recorded slight 
declines in value for 1966 as compared to 1965. The quantity and value of the 
various minerals are summarized in tables and maps.—from Author’s abstract 


00469 Buseck, Peter R. Mackinawite, pentlandite, and native copper from the Newport 
pallasite: Mineralog. Mag., v. 36, no. 281, p. 717-725, illus., 1968. 


These minerals indicate strongly reducing conditions as well as extremely low sulphur 
fugacities within the Newport pallasite. They all formed at low temperatures (upper 















































1122 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1968 


limit 580°C) and in the solid state. This is the first reported occurrence of 
mackinawite and pentlandite from a pallasitic meteorite; Cu is known from on} 
one other pallasite. Microprobe analyses of a large Cu grain indicate its COMPOSition 
as 98-6+0.5 percent, Ni 2-0+0.5, Fe below the limit of detection (about 03) 
Author’s abstract - 


Butler, J. Robert. See Dunn, David E. 00641 


06697 Cameron, E. M.; Horton, R.E. Analysis of rocks using a multichannel emissio, 


spectrometer: Chem. Geology, v. 2, no. 2, p. 135-145, illus., tables, 1967. 


Direct-reading emission spectrometry is an excellent method for the rapid ang 
precise analysis of many elements in rocks. By using an interrupted discharge fo 
excitation, such as a high-voltage spark or condensed arc, it is possible to determine 
both major and trace elements, simultaneously if desired. To fully utilize the speed 
of the multichannel photoelectric spectrometer, it is desirable to automate sample 
preparation to as great a degree as possible and carry out the necessary computations 
by digital computer. Details are given for three methods that have been developed 
to determine: major elements in a variety of rocks, major and trace elements in 
— of rocks, and major and trace elements within a single rock type.—Authors 
abstract 


Campbell, A.S. See Syers, J. K. 06532 


06700 Campbell, Ian. Man versus geology, in Water, geology and the future—Conf. 


{Indiana University, 1964]: Bloomington, Ind., Indiana Univ. Water Resources 
Research Center, p. 71-81, illus., 1967. 


Although a great deal is known about geologic principles and phenomena by 
geologists, the general public has little or no understanding of these principles and 
consequently cannot utilize them in making decisions in daily life. An example 
of this is location of homes and buildings with no regard to the underlying geology — 
MST 


06642 Campbell, William J. High-temperature diffractometer techniques, Chap. 13 in 


Handbook of X-rays for diffraction, emission, absorption, and microscopy (E. F. 
Kaelble, editor): New York and London, McGraw-Hill Book Co., 22 p. (paged 
separately), illus., tables, 1967. 


Four methods of heating X-ray diffraction samples are: passage of electricity 
through them, induction heating, focused high-intensity light source, and electric 
resistance heaters external to the sample. Temperature control, measurements, and 
calibration, controlled atmospheres, and X-ray optics are discussed; applications 
are listed.— ESL 


00668 Canada Geological Survey. Aeromagnetic map, Mary Frances Lake, District of 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics Paper 3556, 
scale 1:63,360, 1968. 


00669 Canada Geological Survey. Aeromagnetic map, Sheet 75 0/10, District of 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics Paper 3559, 
scale 1:63,360, 1968. 


00670 Canada Geological Survey. Aeromagnetic map, Sheet 75 0/9, District of 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics Paper 3560, 
scale 1:63,360, 1968. 


00671 Canada Geological Survey. Aecromagnetic map, Sheet 76 A/7, District of 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics Paper 3578, 
scale 1:63,360, 1968. 


00672 Canada Geological Survey. Aeromagnetic map, Biologist Lake, District of 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics Paper 3579, 
scale 1:63,360, 1968. 
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00673 Canada Geological 
Mackenzie, Northwest 
scale 1:63,360, 1968. 


00674 Canada Geological 
Mackenzie, Northwest 
scale 1:63,360, 1968. 


00675 Canada Geological 
Mackenzie, Northwest 
scale 1:63,360, 1968. 


00676 Canada Geological 
Mackenzie, Northwest 
scale 1:63,360, 1968. 


00677 Canada Geological 
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00678 Canada Geological 
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scale 1:63,360, 1968. 
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scale 1:63,360, 1968. 


00681 Canada Geological 
Mackenzie, Northwest 
scale 1:63,360, 1968. 
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00689 Canada Geological Survey. Aeromagnetic map, Sheet 76 H/8, 
Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00690 Canada Geological Survey. Aecromagnetic map, Sheet 76 G/11, 
Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00691 Canada Geological Survey. Aeromagnetic map, Sheet 76 G/10, 
Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00692 Canada Geological Survey. Aeromagnetic map, Sheet 76 G/9, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00693 Canada Geological Survey. Aeromagnetic map, Sheet 76 H/12, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00694 Canada Geological Survey. Aeromagnetic map, Sheet 76 H/11, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00695 Canada Geological Survey. Aeromagnetic map, Duggan Lake, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00696 Canada Geological Survey. Aecromagnetic map, Sheet 76 H/9, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00697 Canada Geological Survey. Aecromagnetic map, Sheet 76 G/14, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00698 Canada Geological Survey. Aeromagnetic map, Sheet 76 G/15, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00699 Canada Geological Survey. Aecromagnetic map, Sheet 76 G/16, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00700 Canada Geological Survey. Aeromagnetic map, Sheet 76 H/13, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00701 Canada Geological Survey. Aeromagnetic map, Sheet 76 H/14, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00702 Canada Geological Survey. Aecromagnetic map, Sheet 76 H/15, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 


00703 Canada Geological Survey. Aeromagnetic map, Sheet 76 H/16, 


Mackenzie, Northwest Territories: Canada Geol. Survey Geophysics 
scale 1:63,360, 1968. 
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00705 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Intrepid 
Inlet, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8105, scale 1:253,440, 1968. 


00706 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, 
Hardinge Bay, District of Franklin, Northwest Territories: Canada Geol. Survey 
Geophysics Paper 8106, scale 1:253,440, 1968. 


00707 Canada Geological Survey. Acromagnetic map, Polar Continental Shelf, Satellite 
Bay, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8118, scale 1:253,440, 1968. 


00708 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
99 D, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8119, scale 1:253,440, 1968. 


00709 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
99 C, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8120, scale 1:253,440, 1968. 


00710 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
109 D, District of Franklin, Northwest Territories: Canada Geol. Survey 
Geophysics Paper 8121, scale 1:253,440, 1968. 


00711 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
109 C, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8122, scale 1:253,440, 1968. 


00712 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
99 E, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8129, scale 1:253,440, 1968. 


00713 Canada Geological Survey. Aecromagnetic map, Polar Continental Shelf, Sheet 
99 F, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8130, scale 1:253,440, 1968. 


00714 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
109 E, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8131, scale 1:253,440, 1968. 


00715 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
109 F, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8132, scale 1:253,440, 1968. 


00716 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
99 H, District of Franklin, Northwest Territories: Canada Geol. Survey Geophysics 
Paper 8141, scale 1:253,440, 1968. 


00717 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
99 G and part of 1000 A, District of Franklin, Northwest Territories: Canada 
Geol. Survey Geophysics Paper 8142, scale 1:253,440, 1968. 


00718 Canada Geological Survey. Aecromagnetic map, Polar Continental Shelf, Sheet 
109 H, District of Franklin, Northwest Territories: Canada Geol. Survey 
Geophysics Paper 8143, scale 1:253,440, 1968. 


00719 Canada Geological Survey. Aeromagnetic map, Polar Continental Shelf, Sheet 
109 G, District of Franklin, Northwest Territories: Canada Geol. Survey 
Geophysics Paper 8144, scale 1:253,440, 1968. 

Carapetian, AraG. See Sanford, Allan R. 00475 


06672 Carlson, Clarence G. Cross-section of Paleozoic rocks of western North Dakota: 
North Dakota Geol. Survey Misc. Ser., no. 34 [3] p., illus., reprinted 1967. 
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This was reprinted from ‘‘Stratigraphic cross section of Paleozoic rocks— Oklahoma 
to Saskatchewan”: Am. Assoc. Petroleum Geologists Cross Sec. Pub. 5, 1967 
(section E-F, plate 5). —-MCM 


00658 Carmichael, C. M.; Palmer, H. C. Paleomagnetism of the Late Triassic, North 


Mountain basalt of Nova Scotia: Jour. Geophys. Research, v. 73, no. 8, p. 28]]- 
2822, illus., tables, 1968. 


The average of four whole-rock K-Ar age determinations on the North Mountain 
basalt of Nova Scotia is 200 + 10 m.y., which is in accord with the Late Triassic 
stratigraphic assignment of this basalt. Although the lavas contain magnetic oxides 
in a wide range of oxidation states, all have a magnetization of normal polarity. 
The NRM is demonstrated to be stable by a.c. demagnetization studies and a 
conglomerate test. The directions of NRM fall into two groups that are 
stratigraphically separated. This is interpreted to mean that the available section 
does not represent a period of time sufficiently long for secular variation to have 
been averaged out. The calculated paleomagnetic pole (104° E., 76° N.) is closer 
to the present geographic pole than are the calculated poles from rocks of Triassic 
age from the United States.—Authors’ abstract 


06598 Carpenter, Alden B. Mineralogy and petrology of the system CaO-Mg0-CO, 


H2O at Crestmore, California: Am. Mineralogist, v. 52, nos. 9-10, p. 1341-1363, 
illus., tables, 1967. 


The metamorphosed limestones consist of alternating layers of calcite-dolomite and 
calcite-dolomite-periclase rocks. The calcite in these assemblages contains 4 to 5 
mole percent MgCO;. The periclase contains 6 percent FeO and has been altered 
to the “‘onion-skin” variety of brucite. Dolomite is present as rod shaped inclusions 
4 microns in diameter and 100 microns in length in calcite, as individual grains 
up to 20 mm in length, and as partial rims up to 0.5 mm thick around periclase. 
Chemical and modal analyses indicate that the calcite-dolomite marbles contained 
only magnesian calcite at the peak of metamorphism and that the dolomite is the 
result of exsolution. A minimum temperature of 760-800°C and 700 bars CO, 
pressure is required at the time of metamorphism.—/from Author’s abstract 


Carr, Donald D. See French, Robert R. 06612 


00537 Carriker, Melbourne R.; Yochelson, Ellis L. Recent gastropod boreholes and 


Ordovician cylindrical borings: U.S. Geol. Survey Prof. Paper 593-B, p. B1-B26, 
illus., 1968. 


Present-day predatory gastropods are primarily members of the Muricidae and 
Naticidae. In each group, the mode of predation and, correspondingly, the drill 
hole is slightly different. Comparison of these two forms of drilled holes with those 
found in Middle Ordovician shells, primarily from Kentucky, suggests that the fossil 
holes are distinct. Several lines of evidence, each inconclusive in itself, suggest that 
it is unlikely that the Ordovician shells were bored by predatory gastropods.—MRC 


00725 Carsey, J. Ben. AAPG presidential address: Geophysics, v. 33, no. 1, p. 8- 


10, 1968. 


The objectives, program, and concerns of the AAPG are discussed briefly.—DBV 


06577 Carson, C. D.; Kunze, G. W. Red soils of east Texas developed in glauconitic 


sediments: Soil Sci., v. 104, no. 3, p. 181-190, illus., tables, 1967. 


Two profiles each of Nacogdoches and Magnolia soils were studied chemically, 
physically, and mineralogically. Unusually high contents of free iron were found 
with as much as 45 percent in one Nacogdoches soil. The free-iron results from 
the weathering of glauconite in the sediments of the Weches Formation of Eocene 
age. The two soils are genetically related. The Magnolia soil may have developed 
from inherently less glauconitic sediments, or it may have developed in outwash 
material derived in part from the sediments in which the Nacogdoches soils have 
developed.—JWH 
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00389 Cartwright, Keros. Thermal prospecting for ground water: Water Resources 
Research, v. 4, no. 2, p. 395-401, illus., 1968. 


Theoretical consideration of the thermal properties of unconsolidated deposits 
suggests that a shallow aquifer might form a heat sink that influences and modifies 
the temperature effects of heat originating at the land surface and within the crust. 
The unconsolidated water-yielding deposits apparently are not of the same 
temperature as the material surrounding them. If the shallow aquifer is 
nonuniformly distributed, it should produce a temperature anomaly in the surface 
soil. The size of the anomaly resulting from a shallow aquifer would depend on 
the thermal properties and thickness of overburden and on temperature differences 
between surface and aquifer.—Author’s abstract 


06558 Cartwright, Keros; Kraatz, Paul. Hydrogeology at Shelbyville, Illinois—A basis 


for water resources planning: Illinois Geol. Survey Environmental Geology Note 
15,15 p., illus., table, 1967. 


The city of Shelbyville, Illinois, obtains its public water supply from two sand and 
gravel aquifers that are contiguous at the site of the present municipal well field 
southwest of the city. To help the city make long-range plans for future water 
supplies, a hydrogeologic study of the aquifer system was made. The study outlines 
the present well field and areas for future water resource development. The potential 
yield of the well field was found to be more than three times the present pumpage. 
Several methods of water management would be physically feasible, and the physical 
conditions will allow the city considerable flexibility in planning future water 
facilities — Authors’ abstract 


00468 Cavaroc, V. V., Jr.; Ferm, J. C. Siliceous spiculites as shoreline indicators in 


deltaic sequences: Geol. Soc. America Bull., v. 79, no. 2, p. 263-271, illus., 1968. 


Studies of three Pennsylvanian silica-cemented spiculites in the Appalachian Plateau 
lead to inferences about the time and environment of formation. Faunas of spiculites 
and associated beds indicate a normal marine environment and excellent preservation 
of shells and associated silicified coals indicate early silica cementing. Coal and 
seat rock closely overlying and underlying the spiculites suggest that the beds were 
transgressive elements of a swampy shoreline receiving little detritus. Lateral facies 
change into thick marine-brackish strata indicates that sponge colonies did not 
develop in areas of rapid detrital influx. The absence of spiculites and cherty 
sediments from shorelines where a wide brackish zone separates the marine 
environment and the shoreline suggests that abundant sponge colonies developed 
only where marine waters closely approached the strand.—ATO 


06626 Celasun, Merih. Activity analysis of mineral exploration and allocation, in 


Computer short course and symposium on mathematical techniques and computer 
applications in mining and exploration, 1962, V. 2: Tucson, Ariz., Univ. Arizona, 
Coll. Mines, p. RI-1—R1-13, 1967. 


Mineral exploration activities present quite difficult operational and conceptual 
problems. This paper discusses the principal characteristics of decision problems 
encountered in planning an exploration program, indicates a best approach to a 
certain class of allocation problems, and suggests directions for future research 
effort.—Author’s introduction 


Cerven, J. F. See Fang, J. H. 06589 


06698 Chan, K. M.; Riley, J. P. Determination of vanadium, molybdenum, and 


tungsten in the new series of U.S. Geological Survey analyzed samples: Chem. 
Geology, v. 2, no. 2, p. 171-172, table, 1967. 


Analyses are given for vanadium, molybdenum, and tungsten in the U.S. Geological 
Survey’s new series of standard rock samples (granite, andesite, peridotite, dunite, 
basalt, granodiorite). Data are tabulated.—VSN 


00508 Chang, R. K.; Warkentin, B. P. Volume change of compacted clay soil 


aggregates: Soil Sci., v. 105, fio. 2, p. 106-111, illus., tables, 1968. 
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Interaggregate compaction can be distinguished from intra—aggregate compaction -, 
Total shrinkage and swelling were larger for samples prepared from small aggregates , 
due to greater aggregate rearrangement. Volume change increased with increase h 
in compaction for large aggregates but decreased for the smaller aggregates. This bs 
depends upon the pore size in the sample.—JWH . 
00615 Chang, Yi-Maw. Computer application to three-point problems solved by cle 
analytic geometry: Jour. Geol. Education, v. 16, no. 1, p. 15-16, illus., 1968. e 
Geologists have long been familiar with a method of graphic geometry to obtain : 
the strike and dip of a horizon, as a three-point problem. A great many individual : 
three-point problems must be solved to determine regional strikes, dips and trend - 
surfaces, which can be solved easily by the concepts of analytical geometry to derive 
equations for use with electronic computers. In practice the traditional graphic 00484 
method is simpler, but that based on the equations accurate and detailed, and quickly N 
done by computer.—GDC 7 
00583 Chapman, Carleton A. Intersecting belts of post-tectonic ‘‘alkaline” intrusions N 
in New England: Illinois Acad. Sci. Trans., v. 61, no. 1, p. 46-52, illus., 1968. cl 
ny) 
Magmatic central complexes and plutons of ‘alkaline’ nature, emplaced post a 
tectonically and widespread in New England and southern Quebec, are concentrated 
within a north-northwest belt of intrusions of the White Mountain magma series 06583 
in New Hampshire and the Monteregian Hills of Quebec, and a northeast belt of 
intrusions along the eastern half of the Maine coast. Petrographic, structural, and l 


geochemical evidence indicates that the northeast belt, together with the Bays-of- 
Maine igneous complex, extends southwestward into Connecticut and is cut in I 
eastern Massachusetts by the north-northwest belt. Such a relation, if correct, may ] 
account for the two distinct sets of ages (180 and 320 m.y.) obtained for the ] 
‘“‘alkaline”’ intrusions in central and southern New England.—from Author’s abstract I 

( 


00522 Chapple, William M. A mathematical theory of finite-amplitude rock-folding: 
Geol. Soc. America Bull., v. 79, no. 1, p. 47-68, illus., tables, 1968. ( 


Finite-amplitude folding of an isolated, linearly viscous layer under compression | 
and imbedded in a medium of lower viscosity is analyzed theoretically by a 
variational method to derive finite difference equations, which are solved by digital 
computer. Results depend on a single physical parameter, ratio of the fold 
wavelength, L, to the “dominant wavelength’ of the infinitesimal-amplitude 0666 
treatment, Lz. Folds with higher L/L. (1 to 4.6) have sharper crests, whereas folds 
with L/L, = O and | become fan folds at high amplitude. For limb-dip of greater 
than 15°, fold shape is mainly determined by L/La and limb-dip. For L/Li = 
1 and 4.6, folds at limb-dips greater than 45° planes of maximum flattening and 
maximum flattening rate show the characteristic orientation and fanning of axial 
plane cleavage.—RAL 


Chapple, William M. See Sherwin, Jo-Ann. 00574 
Chase,R.L. See Bowin, C. O. 06730 
Cheng, Francis S. See McAtee, James L., Jr. 06599 067 


00536 Christensen, M. N. Cenozoic crustal movements in the Sierra Nevada—Reply 
[to discussion of 1966 paper by E. M. P. Lovejoy, 1968]: Geol. Soc. America Bull., 
v. 79, no. 1, p. 159-161, illus., 1968. 


In reply to Lovejoy’s discussion (ibid., p. 153-157), Christensen notes that evidence 
for the age of faulting at McGee Mountain is not conclusive. He considers Lovejoy’s 
comments on the significance of the basalts as a valuable contribution to the 
problem, and concludes: ‘(1) A low escarpment, less than 1,000 feet existed when 
the basalts were erupted on McGee Mountain. (2) McGee glaciation occurred before 
any significant cutting of McGee Canyon, possibly contemporaneously with the 
basalts. (3) The oldest probable age for the major part of the relief, about 3,000 
feet, on the escarpment is the age of the McGee glaciation. (4) The escarpment 
existed as it does today before the Wisconsin glaciations.”°-— VSN 
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06753 Christie, R. L. Bache Peninsula, Ellesmere Island, Arctic Archipelago [with 
French abs.]: Canada Geol. Survey Mem. 347, 63 p., illus., tables, geol. map, 1967. 


The peninsula, on the east coast of Ellesmere Island, Northwest Territories, is a 
plateau in which faulted, homoclinal lower Paleozoic strata overlie Precambrian 
gneisses and granites. The 4,000-ft section of Cambrian-Ordovician strata bears 
close affinities to Northwest Greenland. Some basal clastic beds may be late 
Precambrian, and the Tertiary Eureka Sound Formation is present in fault slices. 
Fauna and correlation are discussed, and measured sections given for several 
formations; a correlation table is included. The Bache homocline and strong fault 
lines and lineaments are the principal structural features. Only Tertiary lignitic coal 
and Ordovician gypsum could be considered of potential economic interest.— ESL 


00484 Cisne, John L. Discovery of the subfamily Tropidocoryphinae (Trilobita) in 
North America: Jour. Paleontology, v. 42, no. 1, p. 231-232, illus., 1968. 


Tropidocoryphe richterorum, n.sp. is based on one pygidium (YPM 26099) from the 
Middle Devonian of [East Bethany] New York which bears the features 
characteristic of its genus. This specimen constitutes the first reported evidence 
of the Subfamily Tropidocoryphinae Pribyl, 1946 in North America.—Author’s 
abstract 


06583 Clark, David L.; Ethington, Raymond L. Conodonts and zonation of the Upper 
Devonian in the Great Basin: Geol. Soc. America Mem. 103, 94 p., illus., tables, 
1967. 


In systematic description of 101 species of 25 conodont genera, including a new 
Palmatolepis?, found in Upper Devonian rocks of the Great Basin in Utah and 
Nevada, distinct assemblages and zones are considerably refined. There are 
representatives of nine of the ten major zones defined in Germany, where their 
distinctiveness is based on first and last occurrences of phylogenetically related 
“species”. In similar occurrences in the geosynclinal sequences of the Great Basin 
conodonts are less numerous, probably due in part to their distribution through 
greater thickness of limestones and shales. Western facies with some highly siliceous 
beds are thrust into contact with eastern facies in Nevada. Three measured sections 
of important conodont-bearing formations, with lithologies, are in the appendix. 
GDC 


06666 Clark, George L. Properties of X-rays, Chap. | in Handbook of X-rays for 
diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): New York 
and London, McGraw-Hill Book Co., 29 p. (paged separately), illus., tables, 1967. 


The history of research on X-rays is reviewed. Characteristic emission and 
absorption spectra, generalizations from X-ray spectroscopic data, the origin of 
spectra and atomic structure, intensities, filtration, the continuous spectrum, and 
types of excitation are discussed. Tables include absorption edges and excitation 
potentials, K- and L-series diagram lines, M and N_ series, and mass absorption 
coefficients. Interaction of X-rays with matter, and ionizing properties and 
dosimetry conclude the paper.—ESL 


06718 Clark, John; Beerbower, J. R. Geology, paleoecology, and paleoclimatology of 
the Chadron Formation, Chap. 5 in Oligocene sedimentation, stratigraphy, 
paleoecology and paleoclimatology in the Big Badlands of South Dakota: 
Fieldiana—Geology Mem., v. 5, p. 21-74, illus., tables, 1967. 


Within the Big Badlands alluvial sediments of this early Oligocene formation spread 
out from the Black Hills in lenses 8 to 130 feet deep, filling channels in Pierre Shale 
and ponds in limestone, and as river-border and floodplain facies—the Ahearn, 
Crazy Johnson, and Peanut Peak Members of the Chadron Formation. Coarse 
clastics and heavy mineral suites suggest shifting drainage, lateritic weathering, and 
a drying temperature of 65-60°. Systematically described fragmentary fauna, 
transitional between the Eocene jungle and later savannas, include various mammals 
plus poorly-known fish, amphibians, reptiles, and birds. Comparative jaw 
measurements, chiefly of Mesohippus, are tabulated. Tertiary paleogeographic data 
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are graphically illustrated. Color and bone impregnation suggest climatic rather 
than tectonic influences. —_GDC 


06719 Clark,John. Paleogeography of the Scenic Member of the Brule Formation, 


Chap. 6 in Oligocene sedimentation, stratigraphy, paleoecology ang 
paleoclimatology in the Big Badlands of South Dakota: F iets -Geology Mem,, 
v. 5, p. 75-110, illus., 1967. 


Brule channel deposits, unlike the Chadron, are in distinct separated courses, 
fluvial regime determined by climatic factors. The Scenic Member consists of 
heterogeneous mudstones representing cool dry episodes, and laminated siltstones 
of warmer less dry periods, with occasional channel fills of greenish sandstone; the 
formation has unusual platy concretions. Confluent flood-plain deposits were 
derived from the Black Hills, from outcrops of weathered Cretaceous marine Slate, 
and from airborne volcanic ash. Flaked and fractured bones with a few well 
preserved fossil vertebrates suggest many short episodes of nondeposition and 
intermittent flooding—a true death assemblage. Similar sediments of the Orellg 
Member in Nebraska, not exactly correlated, were previously considered paleosols: 
their “channel cuttings” are due actually to faulting —-GDC 


06720 Clark, John; Kietzke, Kenneth K. Paleoecology of the Lower Nodular Zone, 


Brule Formation, in the Big Badlands of South Dakota, Chap. 7 in Oligocene 
sedimentation, stratigraphy, paleoecology and paleoclimatology in the Big Badlands 
of South Dakota: Fieldiana—Geology Mem., v. 5, p. 111-137, illus., 1967. 


In this most fossiliferous zone of the Scenic Member of the Brule Formation, several 
habitats coexisted through a brief 1,100 years without significant climatic change, 
In population analysis of death assemblages in three situations in the Lower Nodular 
Zone, mammals are considered as the universe. Variables in the samples were 
affected by: biotic, thanatic, perthotaxic, taphic, anataxic, sullegic, and trephic 
factors. There were primarily medium-sized animals in near-stream forests, half 
Merycoidodon and Mesohippus; small ones in open-plains habitats, over half 
Leptomeryx and Paleolagus; and swamp areas a third Mesohippus, a fourth 
Leptomeryx, and a tenth Hyperlagus. Some individuals were ubiquitous; carnivores 
formed 4-8 percent of the total in every habitat.--GDC 


06723 Clark, John. (and others). Oligocene sedimentation, stratigraphy, paleoecology 


and paleoclimatology in the Big Badlands of South Dakota: Fieldiana—Geology 
Mem., v. 5, 158 p., illus., tables, 1967. 


Two generalities are critically analyzed: clear faunal evidence here of Oligocene 
climatic change in western North America, and the strata as typical floodplain 
deposits. Modern analytical techniques necessitated new fossil collections subject 
to unpredictable variables. Slight continental drift since Oligocene time is assumed. 
Chapters 5, 6 and 7, dealing with the Chadron and Brule Formations, are cited 
individually (the first three are introductory). Chapter 4, in an uncertain correlation 
of scattered lenses of similar clastics, paraphrases the original description of the 
Slim Buttes Formation (Malhotra and Tegland, 1959). Chapter 8 is an interpretative 
summary of the physical and biotic history established in the preceding detailed 
discussions; chapter 9 gives conclusions. Measured sections in abbreviated form 
are appended.—_GDC 


06706 Clendening, John A. Three new species of Fabasporites Sullivan 1964 from the 


Appalachian basin: West Virginia Acad. Sci. Proc. 1967, v. 39, p. 315-319, illus., 
1967. 


Fabasporites molestus, sp. nov., F. exilis, sp. nov., and F. parvus, sp. nov. are 
described from the Pennsylvanian strata of the Appalachian basin. Fabasporites 
occurs in abundance in Monongahela and Dunkard strata. The affinity of the spores 
is uncertain.—Author’s abstract 


00526 Clifford, Paul M.; Henderson, John R. Miogeoclines (miogeosynclines) in space 


and time—A discussion [of paper by R. S. Dietz and J. C. Holden, 1966]: Jour. 
Geology, v. 76, no. 1, p. 111-112, 1968. 
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Examples used to support the concepts of Dietz and Holden (ibid., v. 74, no. 5, 
‘ather _ 566-583, 1966) on miogeocline-eugeosyncline relations and consequent 
continental accretion are criticized on the basis of incompatible radiometric dates 
and the misconstrued paleogeographic, depositional, and metamorphic history of 


ation rocks of the “Grenville” fold belt. The connection drawn by Dietz and Holden 
and between Huronian sedimentation and the Grenville orogeny ignores a time lapse 
fem, of more than one billion years and at least one intervening orogeny.— VES 
00720 Coffee, Clark E. A new technique in sand coring: Undersea Technology, v. 
eS, a 9, no. 3, p. 35-37, illus., 1968. 
ts 
“tl Because sand naturally frustrates most attempts to penetrate it for coring, the author 
; the has developed special techniques to remove undisturbed cores. Cores taken in this 
were manner are highly accurate, although the core is not, technically, “‘undisturbed”’. 
late, They are shortened by 1/4 of their actual length, but seem to have no cumulative 
well errors, and natural layering and horizons retain their relative location and thickness. 
and When coring is done under water, a modification is made to the core liner to prevent 
rella its being expanded by water while the corer is being lowered into the water. The 
sols: first practical application of this work is the “‘Beachcor 67” now being used by 
the U.S. Geological Survey.— MST 
One, 06539 Colbert, Edwin H.; Burns, William A. Digging for dinosaurs (new edition): 
ene Chicago, Ill., Childrens Press, 62 p., illus., 1967; originally published 1960. 
“ This book tells briefly the story of dinosaurs and of the paleontologists and 
geologists whose work has recreated the Earth’s history, particularly of the Triassic, 
eral Jurassic, and Cretaceous Periods, between 200 and 70 millions of years ago, when 
age, the great reptiles were dominant. In addition to a popular account of the science 
ilar of paleontology and search for fossils, the technique of recovery and restoration 
vere of dinosaurs is described and illustrated. The differences in the varieties are pointed 
hic out, and skeleton assemblages and museum restorations are presented with colored 
half illustrations, including dinosaur eggs.—GDC 
1 
= 06751 Coleman, R. G. Glaucophane schists from California and New Caledonia, in 
res Age and nature of the circum-Pacific orogenesis—-Pacific Sci. Cong., 11th, Tokyo, 
1966, Symposium: Tectonophysics, v. 4, nos. 4-6, p. 479-498, illus., tables, 1967. 
yey In California and New Caledonia, metamorphism of eugeosynclinal rocks has 


yey produced blueschist facies in limited areas. The outcrop pattern and structure 

suggest that the shape of the zone of blueschist metamorphism is elongate parallel 
to major tectonic trends. Juxtaposition of large ultramafic bodies, subparallel to 
in the blueschist belts, indicates a close tectonic relation between metamorphism and 
the tectonic emplacement of the ultramafic masses. [nitial emplacement of 


4 ultramafics along the depressed axis of the eugeosyncline may have produced 
d deformation related to blueschist metamorphism. Mineral assemblages developed 
o in the facies are characterized by formation under conditions where pressure is 
sa predominant over temperature. That pressure is relatively high requires extremely 
he low thermal gradients combined with a rheology that allows development of tectonic 
on overpressures.— Author’s abstract 

. Conklin, Nancy. See Leonard, B. F. 00525 

Cook,C.E. See Schuldt, M. D. 06726 
ne 06752 Cooper, James B. Western closed basins—Geography, geology, and hydrology, 
Mi in Water resources of New Mexico (New Mexico State Engineer Office, compiler): 
) Santa Fe, N. Mex., State Plan. Office, p. 169-178, illus., tables, 1967. 

re Just east of the Continental Divide are two closed basins, 7,000 feet high, similar 
#3 in structure but with dissimilar rocks. In the North Plains, mostly in Valencia 
“8 County, Quaternary basalt flows thicken southward beneath thin alluvium, burying 


Cretaceous strata of unknown thickness. Permian to Tertiary sedimentary rocks, 
| ina rim at 10,000 feet, dip off the Precambrian granite Zuni Mts. at the north 
€ and have Tertiary basalt-capped mesas on the east. The San Agustin Plains, in 
. Catron and Socorro Counties, has deep Quaternary alluvium and bolson deposits, 
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rimmed by Tertiary volcanics overlain by Quaternary basalt. A generalizes 
stratigraphic section gives unit thicknesses, distribution and_ properties fe 
designated aquifers; principal aquifers are thick basalt in the North Plains and bolo 
deposits in the other basin. GDC 


06582 Cooper, William S. Coastal dunes of California: Geol. Soc. America Mem 


104, 131 p., illus., tables, 1967. 


In the geomorphic history of these dunes, the final glacio-eustatic rise of sea leye| 
the Flandrian transgression, is most significant. Post-Flandrian stability has been 
almost continuous, with dune formation influenced by climatic factors. Wit, 
northerly to northwesterly “‘effective wind’’, foredune hillocks acquire an Oriented 
pattern; behind this zone active dunes, if extensive, are in transverse ridges. |, 
the rainy north, dunes advance against a forest barrier. On major dune shee 
stabilized parabolic units are narrow, overlapping, and often long. Of 27 Californi; 
and 7 Baja California localities, special studies were made of the great extent and 
variety of dunes at Monterey Bay and Santa Maria River. Comparable features 
on San Francisco Peninsula are obliterated by urbanization. In four localities much 
older, completely stabilized dunes with softened features extend inland several km. 

GDC 


06705 Corbett, Robert G.; Nuhfer, Edward B.; Phillips, Howard W. Trace element 


in bituminous coal mine drainage and associated sulfate minerals: West Virginiz 
Acad. Sci. Proc. 1967, v. 39, p. 311-314, tables, 1967. 


Trace elements detected by emission spectroscopy in acid mine drainage but not 
in neutral discharge include beryllium, cadmium, cobalt, copper, nickel, silver, and 
zinc. Mobility of strontium, zinc, and manganese decreases as solutions pass from 
the subsurface to the surface environment. Tentatively, increasing mobility in the 
coal weathering environment follows the order: manganese (least), cobalt and zinc, 
nickel, copper, titanium, and strontium (most mobile).—Authors’ abstract 


06708 Corbett, Robert G.; Burford, Arthur E. Building stone in downtown 


Morgantown, West Virginia: West Virginia Acad. Sci. Proc. 1967, v. 39, p. 327 
336, illus., 1967. 


A walking field trip in the downtown area of Morgantown has been organized to 
call attention to the broad spectrum of rock types used locally as building stone 
Examples of every common rock type are included. This collection of building 
stones provides specimens that are larger and more easily viewed than most museum 
specimens, and that are better exposed, less weathered, and more accessible than 
natural outcrops.— Authors’ abstract 


Corry, Charles E. See Vacquier, Victor. 06585 


06754 Cox, Dennis P. Reconnaissance geology of the Helena quadrangle, Trinity 


County, California, in Short contributions to California geology: California Div 
Mines and Geology Spec. Rept. 92, p. 43-55, illus., geol. map, 1967. 


The major rock units which underlie the Helena quadrangle are: 1) the Salmon 
Hornblende Schist of pre-Permian age, probably metamorphosed in Pennsylvanian 
time, 2) metasedimentary rocks composed mainly of thin-bedded chert, of probable 
Pennsylvanian or Permian age, 3) diabase, gabbro, and serpentine, and 4) actinolite 
schist and layered amphibolite. The first three units form belts trending northwest 
across the quadrangle separated by east-dipping reverse faults. The fourth unit 
is exposed in a window in the southwest corner of the area. All but the fourth 
unit are intruded by tonalite and diorite stocks of Late Jurassic age. Gold-bearing 
quartz veins in the Salmon Hornblende Schist were mined in several places and 
gold has been extracted from terrace gravel deposits by hydraulic methods— 
Author’s abstract 


06694 Cramer, Howard Ross; Allen, Arthur Thomas, Jr.; Lester, James George. 


Annotated bibliography of Georgia geology through 1959: Georgia Geol. Survey 
Bull. 79, 368 p., 1967. 
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The bibliography contains approximately 2,500 to 3,000 entries, and is indexed by 
county, or larger subdivision, subject, and geological age.—ESL 


06655 Croke, John F.; Kiley, William R. Specimen preparation techniques, Chap. 33 


in Handbook of X-rays for diffraction, emission, absorption, and microscopy (E. 
F. Kaelble, editor): New York and London, McGraw-Hill Book Co., 22 p. (paged 
separately), illus., tables, 1967. 


X-ray emission (fluorescence) spectroscopy is the most versatile method with respect 
to variety of sample forms to which it is applicable. The key is in sample preparation 
for which a simple mathematical procedure of evaluation is available. There are 
some general rules to guide experimentation in sample preparation; techniques for 
handling static and dynamic samples are discussed in detail.— ESL 


00539 Cruden, D. M. Methods of calculating the axes of cylindrical folds—A review: 


Geol. Soc. America Bull., v. 79, no. 1, p. 143-148, table, 1968. 


The graphical methods for determining the axes of cylindrical folds by use of = 
or 8 diagrams have inherent errors and have no means of detecting errors of 
measurement. These disadvantages are overcome by means of a mathematical 
method which requires repeated measurements at each outcrop in order to test 
whether uncertainty about orientation of the best-fit great circle can be reasonably 
accounted for by uncertainty in measurement of bedding. A population with a 
spherical-normal distribution is assumed and the calculation of the fold axis 
orientation makes use of matrices, involving eigenvectors and eigenvalues.— RAL 


Cruft,E.F. See Keith, M. L. 06746 


00665 Cummings, David. Mechanical analysis of the effect of the Timber Mountain 


caldera on Basin and Range faults: Jour. Geophys. Research, v. 73, no. 8, p. 2787 
2794, illus., 1968. 


Some of the north-south trending Basin and Range faults in the vicinity of Timber 
Mountain caldera, Nye County, Nev., are deflected toward the caldera center. The 
strike deviation is particularly apparent at the northeast, southeast, and southwest 
edges of the caldera. The northwest edge is covered by volcanic rocks that are 
younger than the caldera and conceal any faults that may be present. Using two- 
dimensional elasticity theory, a mathematical model is proposed, wherein an analogy 
is made between the caldera and a theoretically infinite plate containing a circular 
hole. To simulate regional stress, the plate is subjected to a uniaxial tensile stress 
in an east-west direction. The fractures that would result from the orientations 
and magnitudes of the derived principal stresses of the theoretical model simulate 
the geometry of the curving faults in the vicinity of the caldera.—Author’s abstract 


00664 Currie, Robert G. Geomagnetic spectrum of internal origin and lower mantle 


conductivity: Jour. Geophys. Research, v. 73, no. 8, p. 2779-2786, illus., tables, 
1968. 


A new method of estimating lower mantle conductivity is presented, predicated on 
the assumption that there is correspondence between a_ highly idealized 
hydromagnetic turbulence power law and the unknown hydromagnetic turbulence 
regime near the core-mantle interface. The method is potentially powerful, but 
until the theory of hydromagnetic turbulence is more advanced the estimate of about 
2x 10 ° emu for the conductivity of the bottom 2,000 km of the mantle must 
be regarded as speculative. Available estimates obtained by various researchers fall 
into two classes: earlier results yield a value of <10 ° emu and the latest work 
suggests >10 ° emu. If a consensus can be reached it would lead to an estimate 
of the hydromagnetic turbulence law near the core-mantle boundary for the period 
considered..-_D BV 


Cuthbert, Margaret E. See Shacklette, Hansford T. 06586 


00390 Dagan, G. A derivation of Dupuit solution of steady flow toward wells by 


matched asymptotic expansions: Water Resources Research, v. 4, no. 2, p. 403 
412, illus., 1968. 
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An approximate solution of steady and shallow free-surface flow toward a well 
in a layer of infinite extent is obtained by expanding the velocity potential in 
small parameter power series. This expansion is valid only near the well, and is 
called the inner expansion. An outer expansion, which solves the flow problem 
at large distance from the well, is derived using matched asymptotic expansions 
The Dupuit approximation coincides with the zero order term of the potential outer 
expansion. The derivation of a second order outer term makes possible discussion 
of the validity of the Dupuit approximation, which tends asymptotically toward 
the exact solution. In the outer zone the streamlines are parabolic and are not 
orthogonal to the equipotentials.—Author’s abstract 


Dahl, Gardar G., Jr. See Gilmour, Ernest H. 06536 
Dahlberg, E.C. See Keith, M. L. 06746 
Damon, Paul E. See McKee, Edwin D. 00523 


Damon, Paul E. See Livingston, Donald E. 00541 


00565 Dansereau, Pierre. Alpine vegetation in eastern North America: Cranbrook 


Inst. Sci. News Letter, v. 37, no. 8, p. 94-102, illus., 1968. 


The Ice Age was, in many respects, quite adverse to arctic plants. The pollen rain, 
conserved intact for thousands of years in peat and lake sediments, reveals the shifts 
in plant dominance throughout the postglacial period. There is little evidence of 
an initial treeless vegetation in most pollen profiles in eastern North America, even 
at relatively high altitudes. At the peak of the Ice Age arctic plants must have 
taken refuge in ice-free areas, either in the unglaciated high Arctic, in the driftless 
area of Wisconsin, or south of the shifting ice-sheet. Another safety zone was on 
the now submerged coastline from the Gulf of St. Lawrence to New England and 
New York. The postglacial climatic fluctuations are documented by present-day 
distributions of species in both latitudinal and altitudinal zonation presented here.— 
GDC 


06624 Davis, Carl E. Electric computation of Eagle Mountain ore reserves, in Computer 


short course and symposium on mathematical techniques and computer applications 
in mining and exploration, 1962, V. 2: Tucson, Ariz., Univ. Arizona, Coll. Mines, 
p. E2-1—E2-13, illus., 1967. 


The author describes the adaption of a computer program to the task of determining 
the reserve tonnages and analyses for two ore zones in the East Pit at Eagle 
Mountain, California. The information needed from the program was determined, 
and the basic steps necessary in preparing the data for machine computation were 
outlined. The benefits derived from the use of the computer to solve the specific 
problems were reduction of lead time between the decision to do a job and its 
completion, reduction of cost, and decision-making based on more complete 
evaluation of a problem because speed allows investigation of avenues hitherto 
closed by time limitations.—MST 


Davis, Richard Arnold. See Ewing, Maurice. 06722 


DeCamp, Catherine C. See DeCamp, L. Sprague. 06763 


06763 DeCamp, L. Sprague; DeCamp, Catherine C. The earth and its waters, [Chap.] 


9 in The story of science in America: New York, Charles Scribner’s Sons, p. 117- 
129, illus., 1967. 


Modern geology began in Germany 200 years ago with A. G. Werner’s explanation 
of sedimentary rocks. Agassiz’s contributions to glacial geology came in the early 
19th century. During the latter half of that century the American West was being 
explored and geologists were very active there, including members of the newly 
organized U.S. Geological Survey; contributions of Powell, the first director of the 
Survey, are reviewed. Efforts to measure the age of the Earth are described. Studies 
in oceanography accompanied the development of modern geology, beginning with 
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Maury in the middle of the 19th century. Advances in methods of exploring ocean 
depths, up to the modern Sealab, are described.— ESL 


06629 Deevey, Edward S., Jr. Introduction, in Pleistocene extinctions—The search for 
a cause—Internat. Assoc. Quaternary Research, 7th Cong., 1965, Proc., V. 6: New 
Haven, Conn., Yale Univ. Press, p. 63-72, 1967. 


This is a general discussion of the background to a symposium upon animal 
extinctions in the Pleistocene. The usefulness of pollen as an indicator of climate, 
and especially new ideas about the interpretation, are emphasized. Furthermore 
the influence of human activity upon distribution of animals and their extinction 
is stressed. The influence of humans is much more important than believed, and 
climate plays a lesser role-—HRC 


06471 Degens, E. T.; Johannesson, B. W.; Meyer, R. W. Mineralization processes in 
molluscs and their paleontological significance: Naturwissenschaften, v. 54, no. 24, 
p. 638-640, illus., tables, 1967. 


Proteins and glycoproteins are involved in biological mineralization processes. The 
most essential factor in nucleating a mineral phase is availability of free carboxyl 
groups and free amino groups, so that throughout the animal kingdom, the same 
principle applies when it comes to formation of mineral nuclei. To test this, mollusc 
shell tissues of widely different composition and phylogeny were studied by 
enzymatic and nonenzymatic degradation techniques and gel-filtration. Results 
show that only a small fraction of the proteinaceous matter provides sites necessary 
for mineralization; with evolution, organisms reduce the non-participating portion. 
The ancestral forms of molluscs may have secreted only a proteinaceous shell, the 
calcification stage coming later in their evolution; this would account for the lack 
of fossils in Precambrian sediments. Calcification was probably started by changes 
in water temperature, pH, and salinity.—ESL 


06497 deGroot, K. Experimental dedolomitization: Jour. Sed. Petrology, v. 37, no. 
4, p. 1216-1220, illus., tables, 1967. 


An experimental study of dedolomitization shows that effective dedolomitization 
requires not only the theoretically necessary high initial Ca’ */Mg** ratio in the 
dedolomitizing solution, but also a high rate of water flow, a partial pressure of 
carbon dioxide much lower than 0.5 atm, and temperatures not higher than 50°C. 
The latter two conditions suggest that, in nature, dedolomitization is a near-surface 
process.—Author’s abstract 


Dehlinger, P. See Shor, G. G., Jr. 00653 
DeKalb, E. See Protz, R. 06482 
Delach,M.N. See Horn, D. R. 00644 


06758 Denison, Robert H. Ordovician vertebrates from western United States: 
Fieldiana— Geology, v. 16, no. 6, p. 131-192, illus., 1967. 


Middle Ordovician vertebrates are known from the Harding Sandstone of Colorado 
and Wyoming, and from stratigraphically similar rocks in South Dakota and 
Montana; all are marine and lived on or above a sandy bottom, at moderate depths 
in the sublittoral zone. Eriptychius americanus from Colorado and E. orvigi from 
Wyoming are described, and numerous parts illustrated. Astraspis desiderata is from 
Colorado, and Pycnaspis splendens from Wyoming is referred to Astraspis. Details 
of the anatomy are described also. Other possible vertebrates are mentioned.—HRC 


06521 Deunff, Jean. Présence d’Acritarches dans une série dévonienne du lac Huron 
(Canada): Soc. Géol. France Compte Rendu 1967, no. 6, p. 258-260, illus., 1967. 


The Onondaga Limestone and Woodbend Formation of Canada have furnished 
many specimens of these incertae sedis. The formation in which this new assemblage 
was found is a chert bed, 10-15 cm thick, above the Ipperwash Limestone at Kettle 
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Point, Ontario, on the shore of Lake Huron. New species described are 
Cymatiosphaera winderi and Baltisphaeridium exornatum.—ESL 


00502 Dickinson, William R. Circum-Pacific andesite types: Jour. Geophys. Research, 


v. 73, no. 6, p. 2261-2269, illus., table, 1968. 


If andesites are erupted from the mantle as juvenile sial, areal variations amon 
andesitic suites may reflect variable conditions within the mantle. Relative potash 
contents of circum-—Pacific andesitic suites rise away from trenches across island 
arcs in a transverse direction and also vary from arc to arc. Intra-oceanic arcs 
typically erupt lavas of lower potash content than marginal continental ranges, 
The slope of the potash-versus—-depth curve apparently predicts the trend of the 
over-all distribution coefficient for potash between solid and liquid during partial 
melting or fractional crystallization at varying pressures within the mantle. If the 
extraction of andesite magmas depletes the mantle in potash, patterns of andesitic 
volcanism in time and space may reflect an irreversible geochemical evolution of 
the mantle related to fundamental tectonic conditions.—-from Author’s abstract 


Dickson, G.O. See Heirtzler, James R. 00655 


00427 Diery, Hassan D.; McKee, Bates. Stratigraphy of the Yakima River canyon 


{abs.]: Northwest Sci., v. 42, no. 1, p. 32, 1968. 


00510 Dietz, Robert S.; Sproll, Walter P. Miogeoclines (miogeosynclines) in space and 


time—A reply [to discussion by P. M. Clifford and John R. Henderson, 1968}: 
Jour. Geology, v. 76, no. 1, p. 113-116, illus., 1968. 


Clifford and Henderson’s (ibid., p. 111-112, 1968) criticism of time and genetic 
relations between Huronian deposition and the Grenville orogeny is countered by 
reasoning that the Huronian sediment formed a “continental embankment” 
following isostatic adjustment; the outer edge of this embankment, the Grenville 
Front, was later the locus of thrusting toward the craton, which accounts for the 
abrupt contrast in intensity of metamorphism and type of tectonism. Contradictory 
radiometric dating of Huronian-Grenville rocks cited by Clifford and Henderson 
are held equivocal pending further evidence. It is reiterated that the absence of 
Precambrian and Paleozoic rocks in modern deep ocean basins is explained by the 
incorporation of these rocks into the continents by the concept of mio- 
eugeosynclinal accretion.— VES 


00511 Dietz, Robert S. Miogeoclines (miogeosynclines) in space and time—A reply 


[to discussion by G. M. Young, 1968]: Jour. Geology, v. 76, no. 1, p. 119-121, 
1968. 


Counter to the criticism of Young (ibid., p. 116-119, 1968) of the concept of the 
accretion of the mio-eugeosynclinal Precambrian Huronian and Grenville rocks in 
Canada, eugeosynclinal rocks can be shallow-water deposits, and their floor may 
be oceanic crust or sima. Further, the 1-billion-plus-year gap between the 
deposition of the Huronian rocks and the crumpling of the younger adjacent 
eugeosynclinal Grenville rocks is not to be unexpected.— VES 


Dion, N. P. See Kaufman, M. I. 06664 


06765 Dion, N. P.; Griffiths, M. L. A ground-water monitoring network for 


southwestern Idaho: Idaho Dept. Reclamation Water Inf. Bull. 2, 16 p., illus., table, 
1967. 


In this Snake River drainage basin of 15,500 sq mi, water development is in the 
planning stage. Underlying clastic and volcanic rocks are Miocene to Recent in 
age; older granites, gneisses, and folded sediments outcrop in the highlands. 
Ground-water sources, summarized from earlier area reports, include erratic shallow 
aquifers, those in Tertiary clastic rocks and basalts, and deeper wells which may 
yield warm to hot water. Water levels have risen causing drainage problems in 
lowlands; recharge is from highland runoff and irrigation seepage. Observation wells 
selected for the monitoring system are denser in areas of projected development 
and more frequently measured where they best represent their hydrologic units. 
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A code distinguishes domestic from irrigation wells. Tabulated records include type 
of aquifer as well as altitudes, water levels, and yields -GDC 


Dixon, Wilfred J. See Slichter, Louis B. 06638 


06660 Dodd, Charles G. Absorptiometry with monochromatic X-rays, Chap. 42 in 
Handbook of X-rays for diffraction, emission, absorption, and microscopy (E. F. 
Kaelble, editor): New York and London, McGraw-Hill Book Co., 14 p. (paged 
separately), illus., table, 1967. 


X-ray absorption-edge spectrometry (XAES) is becoming increasingly important; 
its advantages are the high degree of specificity, marked freedom from sample matrix 
effects, and relatively few interferences. Subjects discussed are absorption of 
monochromatic X-rays, simple monochromatic absorptiometry, differential 
absorptiometry across an edge, and generation of monochromatic X-rays.—ESL 


00633 Dosch, Murray W. Sespe oil field: California Div. Oil and Gas, California 
Oil Fields—Summ. Operations 1967, v. 53, no. 1, p. 39-55, illus., tables, 1968. 


Formations penetrated in Sespe field range in age from upper Eocene to upper 
Miocene; contacts between formations appear to be conformable and all formations 
crop out in the area. A series of roughly parallel folds, plunging to the southeast, 
extend across the field; from northeast to southwest the main folds from which 
production is obtained are: Tar Creek, Topatopa, and Coldwater anticlines, and 
Pine Canyon syncline. Productive zones are the Rincon, Vaqueros, Sespe (upper, 
middle, and basal), and the Coldwater. Productive limits of the field have not been 
established clearly. —_MCM 


06479 Douglas, C. L., Jr.; Fehrenbacher, J. B.; Ray, B. W. The lower boundary of 
selected mollisols: Soil Sci. Soc. America Proc., v. 31, no. 6, p. 795-800, illus., 
tables, 1967. 


Thickness of three soils, developed from Wisconsin-age material in a toposequence 
in central Illinois, were considerably greater (18 to 68 cm) when their lower 
boundaries were determined by the depth of rooting of native perennial plants than 
when determined by the lower limit of solum. A combination of four criteria— 
structural development, significant clay accumulation, clay films, and the presence 
of completely leached material—probably gave the best measure of solum thickness 
in these soils. However, evidence of some clay movement below the solums and 
the greater depth of perennial grass, and also grain crops, suggests that material 
beneath the solum is important in the behavior, definition, and classification of many 
of these kinds of soils in north-central United States GDC 


06503 Driscoll, Egbert G. Experimental field study of shell abrasion: Jour. Sed. 
Petrology, v. 37, no. 4, p. 1117-1123, illus., 1967. 


An experimental study shows that shells are abraded by surf more on a gravelly 
sand beach than on a sand beach and least of all in the sublittoral zone. The 
size, shape, and thickness of the shell also control the rate of abrasion and the 
amount of shell material lost. The rate of abrasion in the surf is substantially less 
than that produced in the laboratory.—HEC 


06707 Duncan, W. M.; Eddy, G. E.; Errington, P. R.; Williamson, D. B. Capture and 
diversion of runoff by subsurface channels: West Virginia Acad. Sci. Proc. 1967, 
v. 39, p. 320-326, illus., 1967. 


In a region where limestone crops out along the eastern flank of Back Allegheny 
Mountain, it is found that surface drainage is captured and diverted by underground 
stream channels. The subsurface flow parallels the ridge of the mountain, crosses 
under intervening ridges, and reappears as springs or resurgences One or more ravines 
to the north. The direction of the subsurface flow is controlled by the joints and 
their intersections with the dipping strata.— Authors’ abstract 


Duncan, William M. See Burford, Arthur E. 06712 
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Dunlap, Archie S. See Harrison, Christopher G. A. 06483 


00641 Dunn, David E.; Butler, J. Robert; Justus, Philip S. Discussion—Brevard zone 0052 
compared to alpine root zones [by B. C. Burchfiel and J. L. Livingston, 1967]; | 
Am. Jour. Sci., v. 266, no. 3, p. 215-219, illus., 1968. ‘ 


A summary of details from mapping in North Carolina reveals: (1) the Brevard 
rocks are different in different places, and the structures in each area are also 
different, (2) the rocks on either side of the Brevard zone are similar, (3) the Brevard 
rocks are sedimentary in origin, and (4) the foliation in Brevard rocks does not 
everywhere dip steeply. Therefore, the Brevard zone cannot be a single structural 
feature of one genetic type as suggested by Burchfiel and Livingston [ibid., v. 265 
no. 4, p. 241-256, 1967].—HRC 


06505 Duthie, H. C.; Mannada Rani, R. G. Diatom assemblages from Pleistocene - 


interglacial beds at Toronto, Ontario: Canadian Jour. Botany, v. 45, no. 12, p, 
2249-2261, illus., tables, 1967. 


Interglacial beds from the Don Valley brickyard at Toronto were sampled 
systematically for diatoms. In 34 samples, 11 contained diatoms, and a total of 
about 200 species and varieties were identified. The dominant species are Tabellaria 
fenestrata (Lyng.) Kitz, Opephora martyi Héribaud, Cocconeis disculus var. diminuta 
(Pant.) A. Cl., Amphora proteus Greg., and Achnanthes clevei Grun. The overall 
assemblage suggests deposition in a freshwater estuary in alkaline, mesotrophic, or 
eutrophic water. The variation in ecologic composition of the samples indicated 
shifting of the river channel or repeated shallowing and deepening of the estuary, 
With some exceptions, the diatom flora is typical of temperate North America today, 
but the lack of knowledge of the extant diatom flora precludes a closer comparison.— 
Authors’ abstract 005 


06673 Dyck, W. The Geological Survey of Canada Radiocarbon Dating Laboratory: 
Canada Geol. Survey Paper 66-45, 45 p., illus., tables, 1967. 


The Radiocarbon Dating Laboratory began C-14 age-determinations in 1961, using 
a 2-liter copper counter; in 1964 a 5-liter counter was put into operation. About 
450 age determinations of materials of geologic interest have been completed during 
the period 1961-65. In addition approximately 50 geochemical samples, including 
three rings from a Douglas fir from Vancouver Island and modern maple leaves 
and grass from Ottawa, have been analyzed. Results of investigations of sample 
contamination show that many sea shells are slightly contaminated, resulting in ages 
that may be in error by several hundred years: no contamination has so far been 
found in peat samples.— MST 00: 


Eddy,G. E. See Duncan, W. M. 06707 


06741 Edwards, William Ellis. The late-Pleistocene extinction and diminution in size 
of many mammalian species, in Pleistocene extinctions—The search for a cause 
Internat. Assoc. Quaternary Research, 7th Cong 1965, Proc., V. 6: New Haven, 
Conn., Yale Univ. Press, p. 141-154, 1967. 


Late-Pleistocene extinction was unique in intensity, in intrafamilial selection of 06 
larger, more gregarious forms, in the lack of replacement by ecological equivaleits, 
and in rapidity. It resulted from unsuccessful adaption to physical, biotic, or 
sociocultural change and is closely correlated with climatic change. Uniquely 
efficient predation by humans in North America is one important cause also. 
Hunting technology reduces defensive advantages of larger prey and emphasizes 
concealment and speed. Faster maturing, and therefore somewhat smaller adults 
survived; smaller animals were favored and so remained. Also, humans were more 
likely to attack larger forms for economy of energy and conservation. Enlargement, 
likely accelerated by early homonoids, was reversed during the Paleolithic.—from 
Author’s abstract 


Eggert, Donald A. See Taylor, Thomas N. 00584 
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Ehrlich, W. A. See Smith, R. E. 06674 


00528 Elders, W. A. Mantled feldspars from the granites of Wisconsin: Jour. Geology, 


vy. 76, no. 1, p. 37-49, illus., 1968. 


An optical and microprobe study of Precambrian rapakivi granites from the several 
outcrops in northeastern Wisconsin shows that all carry about the same proportions 
of feldspars, with plagioclase near Anzo commonly mantiing megacrysts of 
microcline-perthite. Many larger phenocrysts, however, show several alternating 
zones of plagioclase and microcline, and in the brecciated rock, mantles as well 
as cores are broken. These and other features are taken to argue for origin of 
the mantles by crystallization from a melt, rather than by replacement after 
brecciation._REW 


00488 Eldredge, Niles. Convergence between two Pennsylvanian gastropod species 


A multivariate mathematical approach: Jour. Paleontology, v. 42, no. 1, p. 186 
196, illus., tables, 1968. 


Factor analysis, discriminant functions analysis, and the Mahalanobis D* distance 
function are applied to a case of convergence between the two Upper Pennsylvanian 
gastropod species Worthenia tabulata (Conrad) and Glabrocingulum (Ananias) welleri 
(Newell). Selenizone width shows a high degree of ontogenetic independence from 
other characters and is the most reliable means of differentiating the two species. 
A parallel trend for increase in whorl height is demonstrated, and inconsistencies 
in the trend in the phylogeny of G. (A.) welleri are shown. A tentative pattern 
of convergence is presented which shows relative rates of morphological change in 
the two species, the direction of the convergent evolution, and relative degree of 
convergence over successive stratigraphic horizons.—from Author’s abstract 


00509 Elliott, David. Interpretation of fold geometry from lineation isogunic maps: 


Jour. Geology, v. 76, no. 2a p. 171-190, illus., 1968. 


The pattern of the intersection lineation in metamorphic terrain, as revealed by 
isogonic maps, often provides sufficient information to determine completely the 
geometry of major early folds, the recognition of tectonic slides and unconformities, 
and the establishment of the stratigraphic succession. In all cases the determination 
of structural geometry from a lineation isogonic map theoretically involves solving 
Lagrange’s partial differential equation. Quick and straightforward graphical 
procedures can be used in the common case where it is possible to use cylindrical 
fold subareas. All of the methods can be used independently of any theories of 
deformation history or finite strain.— Author’s abstract 


00470 Emeleus, C. H.; Aucott, J. W. Olivines from the Igaliko nepheline-syenite 


complex, south Greenland [abs.]: Mineralog. Mag., v. 36, no. 281, p. xxx, 1968. 
Emery, K.O. See Owen, David M. 06717 
Emery, K.O. See Trumbull, J. V. A. 06731 


Emery, K.0. See Owen, David M. 06733 


06750 Ernst, W. G.; Seki, Y. Petrologic comparison of the Franciscan and Sanbagawa 


metamorphic terranes, in Age and nature of the circum-Pacific orogenesis— Pacific 
Sci. Cong., 11th, Tokyo, 1966, Symposium: Tectonophysics, v. 4, nos. 4-6, p. 463 
478, illus., 1967. 


Correlation of mineral assemblages with experimental data indicates that blueschist 
facies metamorphism took place in the Franciscan terrane [California] at high fluid 
pressures, and involved temperatures of 200-300°C and lithostatic pressures of 6.5 
8 kbar. Sanbagawa metamorphism [Japan] reflected physical conditions transitional 
between blueschist, = greenschist, and _albite-epidote-amphibolite facies, 
approximating 250°-400°C at 5-7 kbar lithostatic pressure.—from Authors’ abstract 


Errington, P.R. See Duncan, W. M. 06707 
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Estes, A.H. See Livingstone, D. A. 06528 
Ethington, Raymond L. See Clark, David L. 06583 


06522 Evamy, B. D. Dedolomitization and the development of rhombohedral Pores 
in limestones: Jour. Sed. Petrology, v. 37, no. 4, p. 1204-1215, illus., 1967. 


Calcite replacement of dolomite may partially regenerate the predolomitization 
fabric or produce a clotted “grumeleuse” texture. Selective leaching of high 
magnesium calcite or aragonite, considered commonly to be the initial product of 065! 
dedolomitization, may produce rhombohedral pores. Where subsequent calcite 
cementation destroys rhombohedral porosity, the resulting cementation mosaics are 
distinctly different from the textures of direct dedolomitization.— HEC 


06649 Evans, Howard T., Jr. Single-crystal techniques, Chap. 24 in Handbook of X-_ 
rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): 
New York and London, McGraw-Hill Book Co., 31 p. (paged separately), illus., 
tables, 1967. 


Some of the most useful methods are described, and procedures are outlined whereby 

the photographs are prepared for the determination of the geometry and symmetry 

of a crystal, and a set of intensity data is prepared for its crystal-structure analysis. — 

from Author’s introduction 066 

06546 Everett, K. R. The morphology of the slopes of Ogotoruk Creek Valley, 
northwest Alaska: Biul. Peryglacjalny, no. 16, p. 117-131, illus., 1967. 


Data obtained from six large trenches cut into various slope situations indicate that 
movement on the upper one third of the southeast-facing slope is extremely slow 
and that this portion of the slope is in a condition of stability. Movement on the 
lower two thirds of this slope is maintained mainly by solifluction and creep, with 
some areas of more or less stabilized benches. The benched features on the opposing 
slope are stabilized forms which originated perhaps thousands of years ago during 
a climate warmer than present. These features are regarded as having been formed 
by a process intermediate between earthflow and nonsaturated creep.—Author’s 
abstract 


Ewing, John. See LePichon, Xavier. 00513 
Ewing, John. See Houtz, Robert. 00514 006 


06722 Ewing, Maurice; Davis, Richard Arnold. Lebensspuren photographed on the 
ocean floor, [Chap.] 24 in Deep-sea photography: Johns Hopkins Oceanog. Studies, 
no. 3, p. 259-294, illus., 1967. 


Photographs of the ocean bottom are an important source of information as to 
the identity of organisms responsible for the various lebensspuren. Photography 
also provides a tool for establishing the actual worldwide distribution of these 
lebensspuren. However, the establishment of the organic origin of features shown 
in sea-floor photographs and the study of such organic features are complicated 
by the inability of the camera to see into the third spatial dimension and to record 
the changes brought about through the passage of time. Although the bases for 
the zoological classification are at present unclear, the photographed lebensspuren 
can be assigned to a number of purely morphologic groups, and these groups can 
be so arranged as to demonstrate at least geometric similarities.— Authors’ abstract 


06725 Ewing, Maurice; Worzel, J. Lamar; Vine, Allyn C. Early development of ocean- 005 
bottom photography at Woods Hole Oceanographic Institution and Lamont 
Geological Observatory, [Chap.] 1 in Deep-sea photography: Johns Hopkins 
Oceanog. Studies, no. 3, p. 13-41, illus., table, 1967. 


By the end of 1948, the underwater camera had been shown to be a very effective 
tool for the study of organic geology and biology at all depths of the ocean and 
as a tool for measurement of currents, light scattering by particulate matter, and 
the light penetration into the sea. The intervening years have greatly expanded 
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the coverage using these tools. The camera had been used to obtain stereoscopic 
and color photographs, as well as the more conventional single black-and-white 
pictures. The principal advances in photographic equipment in the intervening 
period have been the ability to photograph repeatedly at one lowering by the 
improvement of the electric flash devices (of which the Kodatron was a fore-runner) 
and the use of the camera in conjunction with other apparatus to supplement their 
information.— Authors’ summary 


06589 Fang, J. H.; Robinson, P. D.; Cerven, J. F.; Wolf, L. A. Computer program 
for refining cell parameters from Weissenberg photographs and its application to 
indexing the powder pattern of gaylussite: Am. Mineralogist, v. 52, nos. 9-10, p. 
1570-1572, tables, 1967. 


A new FORTRAN-four computer program has been written ‘for refining unit-cell 
parameters. The program utilizes the alpha-one, alpha-two separations of the high- 
angle reflections from zero-level Weissenberg X-ray photographs. New refined 
unit-cell for gaylussite from Searles Lake, San Bernardino, Calif., was obtained using 
this program.—MR 


Farnsworth, R. K. See Stewart, G. L. 00402 


06691 Farquhar, O. C. Stages in island linking, in Oceanography and marine biology, 
V. 5 (Harold Barnes, editor): New York, Hafner Publishing Co., and London, 
George Allen and Unwin, p. 119-1339, illus., 1967. 


The Magdalen Islands in the Gulf of St. Lawrence include about 12 rock islets 
linked by twin tombolos, which are nearly parallel for 30 miles with locally swampy 
lagoons between them; the surrounding sea is rather shallow. Similar tombolos 
linking North Cape, New Zealand, are parallel for 60 miles; swamp and sand 
between them represent a later stage of sedimentation above sea level except for 
three eastern estuaries; the surrounding sea is quite deep. Factors involved in such 
natural reclamation of land are coastal and offshore topography, available sediment, 
and wind and current conditions. Tombolos are not confined to coasts with large 
tidal range or history of level change, but may form along irregular shores of seas 
and lakes; occurrences cited include the southwest tip of Puerto Rico and Presqu’ile 
on the north shore of Lake Ontario.—_GDC 


00637 Farrell, W. E. Has the Pacific basin moved as a rigid plate since the Cretaceous?: 
Nature, v. 217, no. 5133, p. 1034-1035, illus., 1968. 


McKenzie and Parker (1967) suggested that the North Pacific seems to be moving 
as a rigid plate relative to the surrounding continents. Two calculations based on 
paleomagnetic data for Pacific Ocean seamounts and for North America give angles 
of 70° and 90° respectively, through which rotation has occurred—an average of 
1° per m.y. These data are consistent with the hypothesis of large-scale rotation 
of the Pacific relative to North America. Preliminary results of a more detailed 
study now in progress suggest that the rotation dates from Lower Cretaceous time 
(140 m.y. ago) and that the Pacific basin has been a rigid plate moving about an 
axis constant in time and fixed with respect to the surrounding continents.— DBV 


Fehrenbacher, J.B. See Douglas, C. L., Jr. 06479 
Fehrenbacher, J.B. See Jones, Robert L. 06533 


00500 Feldmann, Rodney M. Color pattern on a Cretaceous tellinid bivalve: Jour. 
Paleontology, v. 42, no. 1, p. 94-95, illus., 1968. 


Concentric color banding was observed on both valves of a single specimen of Tellina 
scitula Meek and Hayden from the. Fox Hills Formation of Maestrichtian age from 
Sioux County, North Dakota. A specimen of Dosiniopsis deweyi showed a faint 
indication of a color pattern but was too poorly preserved to be described. The 
find represents the first fossil tellinid to show color patterns and the first bivalve 
from the Fox Hills with coloration.— Author’s abstract 
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06749 Fell, H. Barraclough. Cretaceous and Tertiary surface currents of the oceans 


in Oceanography and marine biology, V. 5 (Harold Barnes, editor): New York 
Hafner Publishing Co., and London, George Allen and Unwin, p. 317-341, illus, 
1967. i 


This paper continues recent studies of fossil marine invertebrate populations of the 
Paleozoic and Mesozoic (Fell, in press). In seeking the origin of Cenozoic shelf 
faunas of the Atlantic margins of North America, Caribbean echinoids are compared 
with Tethys representatives from the Mediterranean and west African seas: 
continuous westward oceanic drift is indicated. Losses in the Caribbean area, of 
genera still flourishing in the East Tethys region (Indo-West Pacific), suggest no 
west-east Atlantic transit. Tertiary volcanic islets and shoals in the southern Mid 
Atlantic Ridge were probably staging points; the northern ridge, N-S, effected a 
barrier to transit in the Gulf Stream. Considering astronomical variables, earth 
rotation, water mass and salinity, and hypothetical continental drift, it seems safe 
to include Late Cretaceous currents in this reconstruction..-GDC 


Fellowes, Terence L. See Menzer, Fred J., Jr. 00614 


Ferm, J.C. See Cavaroc, V. V., Jr. 00468 


06601 Ferraresso, G. Thermoluminescence of clay minerals: Am. Mineralogist, v. 52, 


nos. 9-10, p. 1288-1296, illus., tables, 1967. 


The thermoluminescence between -180°C and 400°C for kaolinite, halloysite, 
bentonite, hectorite, pyrophyllite, talc, illite, silica quartz, cristobalite, and alumina 
have been studied. Each clay group showed a characteristic glow curve. Most 
of the observed thermoluminescent peaks are attributed to fundamental structure 
units of the clay minerals.—from Author’s abstract 


00506 ~Fink, D. H.; Rich, C. I.; Thomas, G. W. Determination of internal surface area, 


external water, and amount of montmorillonite in clay-water systems: Soil Sci., 
v. 105, no. 2, p. 71-77, illus., tables, 1968. 


The method described provides a convenient means for the quantitative 
determination of the montmorillonite fraction in clay-type mixtures. The method 
is particularly applicable to soil clays containing high proportions of free—swelling 
clay.—_JWH 

Foster, Allan. See Kenzy, G. W. 00403 


Frangos,W.T. See Brace, W. F. 00571 


06686 Fraunfelter, George. Biostratigraphy of the Middle Devonian of central Missouri, 


in Middle Devonian of central Missouri—Assoc. Missouri Geologists, 14th Ann. 
Field Trip 1967: Columbia, Mo., Univ. Missouri, Dept. Geology, p. 14-26, illus., 
1967. 


The Middle Devonian rocks are referred to here as the Cedar City formation, 
including two limestone lithofacies—the Cooper in the west and Callaway in the 
east, as proposed in the author’s unpublished thesis of 1964 in which the Mineola 
is a minor facies within the Callaway. The two lithofacies are subdivisible into 
eight biofacies; their Middle Devonian age is documented by Rensselandia 
missouriensis. faunal occurrences are shown in measured sections, and sketches 
illustrate the common fossils. Unconformities exist between and within the two 
facies, otherwise the change is gradational from fine-grained Cooper limestones, 
largely barren of megafossils, eastward into conglomeratic limestones of the 
Callaway facies. Back-reef, reef, and fore-reef biofacies correlate with faunal zones 
of the Cedar Valley Formation of lowa.—GDC 


06623 Fredericksen, Walter. Stabilization of abandoned mine under an_ Interstate 


Highway, in Highway geology symposium, 18th Ann., 1967, Proc.: Purdue Univ. 
Eng. Bull., v. 51, no. 4 (Eng. Ext. Ser. 127), p. 60-72, illus., 1967. 
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During the design of Interstate Highway 635 in Kansas, several large collapses 
occurred in an underground limestone mine over which the highway was to be 
constructed. The mine covers an area approximately one mile long and from 400 
feet to 1/2 mile wide. Although the mine was still in reasonably good condition 
beneath the right of way it was felt that it was becoming progressively weaker and 
would suffer collapses at some fature time. Estimates were made of several different 
methods of treating the problem and the decision was reached that the most feasible 
plan was to use limestone from a nearby cut section to fill the mine under the 
highway right of way.—from Author’s abstract 


Freedman, Helen W. See _ Bolt, Bruce A. 00635 


06685 Freeman, Tom. On the nomenclatorial revision of the Middle Devonian of 
central Missouri, in Middle Devonian of central Missouri—Assoc. Missouri 
Geologists, 14th Ann. Field Trip 1967: Columbia, Mo., Univ. Missouri, Dept. 
Geology, p. 4, 1967. 


The oldest name relevant to the Middle Devonian of central Missouri is ‘‘Cooper” 
(Swallow, 1855). Not until 39 years later did Keyes coin the term “Callaway” for 
certain other Middle Devonian rocks in the area. Still later E. B. Branson named 
the Mineola formation (1924). More recently it was realized that these formations 
occupy similar stratigraphic positions as facies of a common sedimentologic package 
and that a new name should be proposed to include the three. Adoption here of 
the name ‘‘Cedar City formation’’, proposed in 1964 in unpublished dissertation 
of G. Fraunfelter, does not constitute formal erection of the term.—GDC 


06612 French, Robert R.; Carr, Donald D. Geologic factors affecting the exploration 
for mineral aggregates in the Indianapolis area, in Highway geology symposium, 
18th Ann., 1967, Proc.: Purdue Univ. Eng. Bull., v. 51, no. 4 (Eng. Ext. Ser. 127), 
p. 86-103, illus., tables, 1967. 


Sand and gravel come from glacial deposits in White River, Eagle Creek, and Fall 
Creek valleys. Crushed stone is shipped into the metropolitan area from 11 quarries 
in six nearby counties. Examination of variations in composition and distribution 
of unconsolidated materials, thickness of overburden, quality and thickness of 
exploitable rock units, and potential water problems, indicates other sites may be 
available for mineral extraction: several within major stream valleys and in low 
density residential areas are suggested for potential sand and gravel production. 
A few possible open-pit quarry sites with less than 50 feet of overburden are present 
in the northern and northeastern parts; underground mining of crushed stone may 
be possible in the northwest, where competition from quarry operations is minimal. 
from Authors’ abstract 


French, W.S. See Shor, G. G., Jr. 00653 


06487 Frost, Michael J. The term ‘“‘meteorite’’: Meteoritics, v. 3, no. 4, p. 253-255, 
1967. 


A review of the use of the term is given. Confusion could result from using the 
term meteorite for several objects which were originally one, and for each object. 
The term is also used for fragments of a single object which shattered after reaching 
the ground.—HRC 


Fry,H.M. See Atwood, D. K. 06578 


06755 Furlong, Robert B. Electron diffraction and micrographic study of the high 
temperature changes in illite and montmorillonite under continuous heating 
conditions, in Clays and clay minerals—Clay Minerals Conf., 15th, Pittsburgh, Pa., 
1966, Proc.: London and New York, Pergamon Press (Internat. Ser. Mons. Earth 
Sci., V. 27), p. 87-101, illus., 1967. 


Transmission and diffraction electron micrographs were made of illite and 
montmorillonite to study the changes that take place as the clays were heated 
continuously to 1200°C. In both of the clay minerals studied, expulsion of a highly 
fluid material occurred subsequent to dehydroxylation and prior to the development 
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of the first-formed high temperature phases. It was hypothesized that this material 
represented the expulsion of constituents in the clay in excess of those needed for 
the formation of the first high-temperature phase. Electron diffraction indicates 
that the high-temperature phases that formed all developed with some preferential 
orientation, and were strongly influenced in their development by the structure of 
the original clay.—Author’s abstract 


06650 Furnas, Thomas C., Jr. Diffractometric techniques for single-crystal analysis, 


Chap. 25 in Handbook of X-rays for diffraction, emission, absorption, and 
microscopy (E. F. Kaelble, editor); New York and London, McGraw-Hill 
Book Co., 9 p. (paged separately), 1967. 


The theoretical basis for both photographic and diffractometric techniques is set 
forth, and their characteristics are compared. The equipment and time required 
to determine the structure of a single crystal, and the accuracy and precision of 
the results are reviewed. There is a difference between accuracy and precision.— 
ESL 


06519 Futrell, Darryl. Some notes on tektites: Sky and Telescope, v. 33, no. 5, p. 


272-275, illus., 1967. 

Typical pictures of tektites are presented and recent findings summarized. The three 
main types—Muong, Nong splash, and aerodynamic forms—are illustrated and 
described. Composition and identification are reviewed.—ESL 


Galbraith, James N., Jr. See Parks, Roland D. 06625 


06748 Gamboa Flores, Jorge. Identificacidn de arcillas expansivas [with English 


summ.]: Ingenierfa Hidraul. México, v. 21, no. 4, p. 291, 395-396, table, 1967. 


Tests reviewed here, carried out in the soil mechanics laboratory of the Mexican 
Secretariat of Hydraulic Resources Experimental Engineering Department, allow for 
appreciation and identification of expansible clays and for observing volumetric 
changes. The “free expansion test’ and ‘index of consistence’’ values set forth 
in the U.S. Bureau of Reclamation have been adopted. Once identified and their 
expansibility determined, the clays are subjected to petrographic analyses and special 
tests for unidimensional consolidation, triaxial compression, and shear resistance 
in order to determine their degree of expansivity and the relationship between 
expansion pressures in vacuum for several types of saturation resistance or total 
saturation characteristics —_GDC 


Garrison, Robert E. See Mutch, Thomas A. 06501 
Gast,R.G. See Klobe, W. D. 06481 


06608 Gates, Charles D. The disposal of domestic wastes in rural areas, in Agriculture 


and the quality of our environment—Am. Assoc. Adv. Sci., 133d Mtg., 1966, 
Symposium: Am. Assoc. Adv. Sci. Pub. 85, p. 367-384, illus., tables, 1967. 


Disposal of domestic wastes in rural areas is part of the broader problems of a 
region requiring a unified approach. Where certain soil permeability and water- 
table criteria are met, the septic tank-absorption field system remains most 
satisfactory. Performance and longevity depend on the design and maintenance 
of the system, as well as on absorptive capacity of the soil which is governed by 
permeability such as to admit effluents without polluting ground water. New 
information is needed on: hydraulics of flow of dilute suspensions through porous 
media, rate of transport and fate of viruses in different types of soils, nature and 
kinetics of physical and chemical changes in organic solids in the absorption field, 
factors that reduce permeability, and development of percolation rate compatible 
with permeability theory.—_GDC 


00422 Gatewood, Lloyd E. Anatomy of a giant—Oklahoma City field [abs.]: Oklahoma 


Geology Notes, v. 28, no. 2, p. 85-86, 1968; Am. Assoc. Petroleum Geologists Bull., 
v. 52, no. 3, p. 528, 1968. 
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00638 Geophysics Correspondent. Magnetic-faunal boundaries: Nature, v. 217, no. 
5134, p. 1097, 1968. 


Recent papers for and against the causal correlation of geomagnetic and faunal 
boundaries are reviewed. In only one case, the Brunhes-Matuyama boundary, has 
such a correlation been proved, and at least one of the faunal boundaries within 
the periud covered by the last nine reversals lies away from any magnetic boundary. 
Until a second correlation is confirmed, the first may be purely fortuitous.—DBV 


06688 Gerasimovskiy, V. I.; Kuznetsova, S. Ya. Khimicheskiy sostav porod 
llimaussakskogo shchelochnogo massiva [with English abs.]: Geokhimiya 1967, no. 
3, p. 274-283, illus., 1967. 


The Ilimaussaq massif (southwestern Greenland) is in the main composed of agpaitic 
nepheline- and sodalite-bearing rocks which by their chemical composition are near 
to the rocks of the Lovozero massif (Kola peninsula). The rocks of the Ilimaussaq 
massif are characterized by a high content of alkalis, iron, zirconium, chlorine, and 
water: sodium (12.60 percent of Na2O) prevailing over potassium (3.44 percent of 
KO) and ferric iron (5.86 percent of Fe2O;) over ferrous iron (3.77 percent of FeO). 
There is a substantial excess of alkalis relative to aluminum (the average agpaitity 
coefficient of the rocks is about 1.39). The zirconium content is very high, higher 
than in any other type of magmatic rocks.— Authors’ English abstract 


Gilbert, F. P. See Popenoe, Peter. 00444 
Gilbert, F.P. See Popenoe, Peter. 00445 
Gilbert, F.P. See Popenoe, Peter. 00446 
Gilbert, F.P. See Popenoe, Peter. 00447 
Gilbert, F. P. See Popenoe, Peter. 00448 
Gilbert, F.P. See Popenoe, Peter. 00610 


00554 Gilbert, Freeman; Backus, George E. Approximate solutions to the inverse 
normal mode problem: Seismol. Soc. America Bull., v. 58, no. 1, p. 103-131, illus., 
tables, 1968. 


Observed normal mode periods in the 1.388- to 53.90-min range are compared to 
two approximate solutions to the inverse normal mode problem. Mantle Rayleigh- 
and Love—wave spectrums of the two models are practically identical, but structural 
details of the two solutions are significantly different for the upper mantle. Two 
additional solutions are presented for mantle surface-wave modes in the period range 
1.388 to 6.044 min. Mantle surface-wave spectrums for these two are nearly 
identical, but their mantle structures are not; however, both have a low-shear 
velocity zone with minimum depth of 86 km. It is concluded that the prospects 
for learning much about upper mantle structure (even density distribution) from 
surface waves alone are not bright.—DBV 


06496 Gill, J. EL. John Johnston O’Neill, 1886-1966: Royal Soc. Canada Minutes 
Proc., 4th ser., v. 5, p. 111-112, portrait, 1967. 


00426 Gilmour, Ernest H. Significance of algal stromatolites in the Alaska Bench 
Limestone, central Montana [abs.]: Northwest Sci., v. 42, no. 1, p. 33, 1968. 


06536 Gilmour, Ernest H.; Dahl, Gardar G., Jr. (compilers). Montana coal analyses: 
Montana Bur. Mines and Geology Spec. Pub. 43, 21 p., table, 1967. 


Most of the analyses in this compilation have been published in U.S. Bureau of 
Mines Bulletins and Technical Papers; some are from U.S. Geological Survey 
Bulletins and others were reported by individual coal operators. An important 
addition was provided by a coal-sampling project in 1966 from 16 operating coal 
mines; another came from 10 samples in a Foster Creek cooperative study. The 
analyses are arranged by county, township, range, section, and quarter section. 
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Each locality designation is followed by the name of town or coal field, mine, and 
bed in formation, if available also indicated are the heating values, and whether 
sample was taken at mine face or was a tipple sample. References are listed for 
the sources of data.—_GDC 


06615 Glymph, Louis M.; Storey, Herbert C. Sediment—Its consequences and control, 


in Agriculture and the quality of our environment—Am. Assoc. Adv. Sci., 133d 
Mtg., 1966, Symposium: Am. Assoc. Adv. Sci. Pub. 85, p. 205-220, 1967. 


An amazing amount of information has been acquired in the past 30-odd years 
about the incidence, consequences, and control of sediment in man’s environment, 
but basic knowledge and capabilities for dealing effectively with most problems are 
lacking. Among the gaps and areas for improvement are: importance of kinds of 
erosion at sources of sediment in watersheds and river basins; practices for erosion 
control and calculation of their effect: impacts of sediment supply changes upon 
channel regimes and coastal areas; basic hydraulics of steep, rugged channels and 
criteria for engineering stable systems; and evaluation of sediment adsorption and 
transport of chemical wastes.—GDC 


Goldberg, Paul S. See Bjork, Philip R. 00489 


06574 Gottardi, G. On a systematic error in the X-ray determination of the iron content 


of chlorites and biotites: Am. Mineralogist, v. 52, nos. 9-10, p. 1573-1575, 1967. 


Positive errors in the determination of iron content in biotite by use of intensities 
of basal reflections of X-rays are described. The errors are attributed to a higher 
structure factor and a higher absorption of X-rays for the ‘ferrous’ fraction in 
a population of biotite grains. BAM 


00498 Grasso, Thomas X. A new coral bed in the Hamilton Group (Middle Devonian) 


of central New York: Jour. Paleontology, v. 42, no. 1, p. 84-87, illus., 1968. 


A coral bed in the Skaneateles Formation of central New York, here designated 
the Case Hill Coral Bed, attains a thickness of | 1/2 to 2 feet. Although it is 
apparently restricted to the Tully Valley region its exact areal extent is not known. 
The fauna of the Case Hill Coral Bed, a mixture of corals and other invertebrates, 
is especially significant in that it includes Hamilton favositids previously unknown 
below the Ludlowville Formation in New York. The range of Favosites argus is 
extended downward by at least 355 feet in the Tully Valley.—from Author’s abstract 


Gray, K.E. See Seth, M.S. 00592 


06461 Gray, Lewis Richard. Palynology of four Allegheny coals, northern Appalachian 


coal field: Palaeontographica, ser. B, v. 121, nos. 1-3, p. 65-86, illus., 1967. 


Samples of the widespread Lower and Middle Kittanning coals and the more 
localized Lawrence and Strasbourg coals from Ohio and Pennsylvania yielded 27 
genera of spores. The evidence suggests that the small-spore populations of each 
of the Kittanning coals generally are uniform in composition and relative abundance, 
although the vertical distribution of certain genera (vis. Laevigatosporites and 
Lycospora) appears to vary geographically. The two Lawrence assemblages are 
similar to each other, while the Strasbourg populations appear to be unrelated. 
from Author’s abstract 


00476 Green, R. W. E.; Hales, A. L. The travel times of P waves to 30° in the central 


United States and upper mantle structure: Seismol. Soc. America Bull., v. 58, no. 
1, p. 267-289, illus., tables, 1968. 


Traveltimes from a series of 5-ton shots in Lake Superior in July 1966 (Project 
Early Rise) were observed along three profiles—to the Texas- Mexico border, to 
the Arkansas-Louisiana border, and through an arc from West Virginia to the 
Kansas-Nebraska border. These and records of nuclear shots obtained in central 
United States have been analyzed. It is found that any low velocity layer beneath 
the central United States is either very thin or more than 150 km deep, whereas 
times from the Nevada Test Site fit a model with a marked low-velocity layer at 
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104km. Velocity discontinuities (or steep gradients) are found at 362-382 km, and 
at 623-645 km. The low-velocity layer thins out from about 106° W. over a distance 
of 600 km.—DBV 


00450 Greene, Robert C. Geologic map of the Panola quadrangle, Estill and Madison 
Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-686, scale 1:24,000, 
section, text, 1968. 


The Panola quadrangle is adjacent to the Irvine oil field, but the productive, Middle 
Silurian formations pinch out east of the central and northern parts. Structurally 
high areas, adjacent to faults in the south, may be indicative of traps at depth. 
The Irvine Formation contains large quantities of sand for concrete and other 
building purposes, and some silt-free clay for pottery making. Some clay shale 
in the Crab Orchard and in the lower part of the Borden Formations is adapted 
to manufacture of brick and earthenware and may be suitable raw material for 
lightweight aggregate. Brassfield and Boyle Dolomite have potential value as 
crushed stone. —-_MCM 


00425 Greenwood, William R.; Hedberg, Marion R. Computer analysis of zircon 
morphology data [abs.]: Northwest Sci., v. 42, no. 1, p. 33-34, 1968. 


06506 Griffin, George M. X-ray diffraction techniques applicable to studies of 
diagenesis and low rank metamorphism in humic sediments: Jour. Sed. Petrology, 
v. 37, no. 4, p. 1006-1011, illus., 1967. 


X-ray diffraction studies of HCl and HF insoluble organic matter from humic 
rich rocks yield data on crystallite size and spacing of graphite—like layers that are 
useful in positioning the material in the diagenetic-metamorphic series lignite 
through anthracite and meta—anthracite.—HAT 


Griffith, Lawrence S. See McCamis, John G. 06611 


06637 Griffiths, J.C. Uses of computers and statistics in exploration and development 
of mineral resources, in Computer short course and symposium on mathematical 
techniques and computer applications in mining and exploration, 1962, V. 1: 
Tucson, Ariz., Univ. Arizona, Coll. Mines, p. El-1—EI-19, tables, 1967. 


The author demonstrates that the tools of mathematics—abstraction, generalization, 
and rigor—may be applied to problems of mineral resource exploration and 
development, if the parts of the problem are defined. Such an approach requires 
three basic definitions concerning the objective, the population of interest, and the 
elements. Examples of this use of mathematics applied to a mineral exploration 
problem in search of a specific target are given.— MST 


Griffiths, M.L. See Dion, N. P. 06765 


06759 Griffitts, Wallace R. BaBeF,;, a possible undiscovered mineral: Am. 
Mineralogist, v. 52, nos. 9-10, p. 1542-1544, table, 1967. 


X-ray powder and optical data are given for barite and synthetic BaSO,, BaSO, 

BaBeF,’, and BaBeF,. BaBeF, is readily synthesized over a wide range of pH and 
temperature, and minimum requirements for formation in nature would be an 
environment with Ba, B, and F but not SO, at low or moderate temperature. The 
two most promising environments in North America for such an occurrence are 
the classic volcanic epithermal districts of the Basin and Range and in the upper 
Mississippi Valley, particularly the Kentucky-IIlinois fluorspar district.— VSN 


Grizzle, Ellen D. See Read, William F. 06489 
Grizzle, Ellen D. See Read, William F. 06490 
Grizzle, Walter M. See Read, William F. 06489 


Grizzle, Walter M. See Read, William F. 06490 
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06645 Grosskreutz, J. C. Small-angle scattering of X-rays, Chap. 16 in Handbook 
of X-rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble 
editor): |New York and London, McGraw-Hill Book Co., 20 p. (paged 
separately), illus., tables, 1967. 


Basic principles set forth are standard single-particle scattering functions, general 
behavior of scattering functions, and scattering by an assemblage of particles. 
Design of the equipment is described. Experimental conditions and procedures 
include monochromatization, slit construction and alignment, vacuum requirements, 
detection procedures, and sample preparation. Certain corrections must be made 
to the data before basic equations can be used to solve the structure. Interpretation 
of data involves comparison with theoretical scattering functions, radius-of-gyration 
determination, tail analysis, and multiple scattering. Applications of the method 
are discussed, and a section on measurement of very long periodicities concludes 
the chapter.—ESL 


06633 Guénin, Jacques de. Exploration and search theory, in Computer short course 


and symposium on mathematical techniques and computer applications in mining 
and exploration, 1962, V. 1: Tucson, Ariz., Univ. Arizona, Coll. Mines, p. Il- 
117, illus., 1967. 


Man has been actively prospecting and exploring for centuries, but very little has 
been published on scientific decision-making in exploration. This paper will attempt 
to formulate the problem in its complete generality to provide a link for the various 
techniques utilized in specific applications. The author sets up a theoretical model 
to focus upon the relationship and probability distributions on which mining 
statisticians can concentrate profitably.— MST 


06740 Guilday, John E. Differential extinction during Late-Pleistocene and Recent 


times, in Pleistocene extinctions—The search for a cause—Internat. Assoc. 
Quaternary Research, 7th Cong., 1965, Proc., V. 6: New Haven, Conn., Yale Univ. 
Press, p. 121-140, illus., 1967. 


Large herbivores are more likely to become extinct first, in a deteriorating ecosystem, 
because of greater demands on food, space, and cover. This results in a pattern 
of differential extinction. The inability to account for extinction of a certain form 
is due to the lack of ability to single out factors. The great underlying cause, 
however, was a harshening of the Pleistocene climate. The widespread late 
Pleistocene extinction seems easier to reconcile by worldwide climatic dessication 
rather than predation. Evidence for such an episode is present on all continents, 
and its effect would have been both swift and lethal. It may have been the spur 
which turned Man from hunting to animal husbandry and agriculture.—from 
Author’s abstract 


00479 Gunn, Christopher B. Origin of the bedrock values of placer deposits [discussion 


of 1967 paper by E. S. Cheney and T. C. Patton]: Econ. Geology, v. 63, no. 1, 
p. 86, 1968. 


It is considered unlikely that any single mechanism, such as the one proposed by 
Cheney and Patton (ibid., v. 62, p. 852-853, 1967) will explain the locus of all placer 
deposits. Agitation by earthquakes is cited as one alternative.—WSW 


06657 Gunn, E. L. Quantitative techniques, Chap. 36 in Handbook of X-rays for 


diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): New York 
and London, McGraw-Hill Book Co., 48 p. (paged separately), illus., tables, 1967. 


Quantitative X-ray fluorescence analysis depends on relative comparisons of 
intensity for standardization and interpretation. Subjects covered are: use of thin 
film as sample support, use of scattered radiation as calibration reference, method 
of standard addition, mutual standards concept, ratio-comparator method, 
correction for interaction by family of curves, effects of absorption and enhancement 
of line pairs, theoretical calculation of intensity, empirical absorption-enhancement 
indices, choice of added internal standard, compensative reference standardization, 
fusion methods, chemical solution of samples, ion-exchange resin as sample suppott, 
powder-dilution technique, precipitation from solution, roasting in sample 
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preparation, sample rotation, background-correction problem, sources of error, and 
comparison of X-ray and optical-emission spectroscopy.— ESL 


06563 Haas, Wilbur M. Frost action in soils—Problems, causes, and some remedies, 
in Engineering geology and soils engineering symposium, 5th Ann., Pocatello, Idaho, 
Proc.: Boise, Idaho, Idaho Dept. Highways, p. 13-32, illus., 1967. 


Highway pavements respond to frost action in the subgrade soils. Three factors 
are most important: (a) below freezing air temperatures for sufficient time, (b) a 
water supply, and (c) a “‘frost-susceptible’”’ soil. Soil temperatures tend to follow 
air temperatures, but heat storage of the soil, governed by water content, can prevent 
extreme fluctuation. The latent heat of fusion is important in the heat loss 
mechanism. A frost-susceptible soil is one in which ice crystals can form, or which 
loses bearing capacity upon thaw. Several solutions are suggested: (a) thermal 
insulation, (b) soil drainage, and (c) replacement of frost-susceptible soil with non 
susceptible natural materials.—from Author’s summary 


06701 Hackett, James E. Geology and physical planning, in Water, geology and the 
future—Conf. [Indiana University, 1964]: Bloomington, Ind., Indiana Univ. Water 
Resources Research Center, p. 83-89, 1967. 


The need to plan use of land in an orderly rational manner is urgent to provide 
for community needs and desires, to promote wise use of land and resources, to 
protect public health, and to insure the continued well-being of the human 
community. Physical planning designates zones for particular uses of land that have 
been determined by a development program established to accomplish the objectives 
mentioned, and is most effective when done on a regional rather than a local scale. 
One of the keys to successful physical planning is the establishment of a compatible 
relationship between land use and physical environment.—Author’s abstract 


Hale, B. W. See Schuldt, M. D. 06726 
Hales, A. L. See Green, R. W. E. 00476 


06596 Hall,H.T. The pearceite and polybasite series: Am. Mineralogist, v. 52, nos. 
9-10, p. 1311-1321, illus., table, 1967. 


Experimental study shows pearceite (Ag-Cu-sulfarsenide) and polybasite (Ag—Cu- 
sulfantimonide) are end members of the pearceite-antimonpearceite and polybasite- 
arsenpolybasite series, respectively. Copper is an essential component. At 200°C, 
synthetic polybasite is homogeneous between 3.1 and 7.6 weight percent Cu, 
arsenpolybasite between 3.0 and 5.2, pearceite between 5.5 and 19.7, and 
antimonpearceite between 7.9 and 19.2. Near 360°C arsenpolybasite inverts to a 
polymorph, X-arsenpolybasite. Copper compositional limits of synthetic series 
corresponds to observed natural material. Phase diagrams and d-spacing- 
composition curves are given.—from Author’s abstract 


Hamblin, W. Kenneth. See McKee, Edwin D. 00523 


06756 Hamilton, Warren. Continental drift in eastern Asia and Alaska [abs.], in Age 
and nature of the circum-Pacific orogenesis—Pacific Sci. Cong., 11th, Tokyo, 1966, 
Symposium: Tectonophysics, v. 4, nos. 4-6, p. 569, 1967. 


00428 Hammond, Paul E. Structural framework of the southern Cascade Range, 
Washington [abs.]: Northwest Sci., v. 42, no. 1, p. 34, 1968. 


00590 Hancox, N. L. An experimental test of the cutting and rejoining model for 
representing porous bodies: Soc. Petroleum Engineers Jour., v. 8, no. 1, p. 13- 
17, illus., 1968. 


This model has been used to represent a porous body when attempting to place 
Archie’s law on a theoretical basis and calculate rock permeabilities, assuming a 
porous solid consists of sections with parallel sides containing straight, continuous 
pores of total porosity @. The joining of pores at an interface between two sections 
is assumed to be random, resulting in a common pore area which limits electrical 
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conduction or fluid flow. Because agreement between experimental results and those 
calculated with a model is not always good, various modifications of the model 
are presented, and formation factor measurements on specially constructed porous 
specimens are described. In most natural materials the common pore area must 
be greater than that given by random joining; the model is useful if the limiting 
area is determined from formation factor measurements.—GDC 


00609 Hansen, Arnold J., Jr. Availability of ground water in the Blandville quadrangle, 
Jackson Purchase region, Kentucky: U.S. Geol. Survey Hydrol. Inv. Atlas HA- 
184, scale 1:24,000, text, 1968. 


Ground water for domestic, agricultural, or industrial use is abundant in the 
Blandville quadrangle, principally from five water-bearing units in Eocene sands. 
The Paleocene Porters Creek Clay, which underlies the Eocene strata, is not an 
aquifer; instead it retards ground-water movement between the Eocene beds and 
the underlying Cretaceous sediments. Water below the Porters Creek may be hard 
and may contain excessive iron and dissolved solids. Water in the Eocene strata 
is satisfactory for most uses. -MCM 


06562 Hansen, Eugene D. A program of aggregate inventory, in Engineering geology 
and soils engineering symposium, Sth Ann., Pocatello, Idaho, Proc.: Boise, Idaho, 
Idaho Dept. Highways, p. 1-12, illus., 1967. 


The U.S. Forest Service in Idaho has a program of identifying sites for potential 
aggregate development. The foremost purpose is to fulfill the muitiple-purpose goal 
of the Service; the inventory is a management tool for designating areas. Only 
the location and type of aggregates are listed: the economic feasibility is left to 
the contractor. Forms are reproduced upon which the data are recorded. HRC 


06464 Hansen, Harry J., 3d. Hydrogeologic data from the Janes Island State Park 
test well (1,514 feet), Somerset County, Maryland: Maryland Geol. Survey Basic 
Data Rept. 3, p. 1-18, illus., tables, 1967. 


This report, prepared in cooperation with the U.S. Geological Survey and Maryland 
Dept. Forests and Parks, makes available the pertinent interpretive data obtained 
during test drilling. There are four shallow artesian aquifers in Miocene formations, 
and four below 700 feet in Upper Cretaceous to Eocene strata, described in a 
generalized stratigraphic table, and shown with electric-log correlation. Drillers’ 
logs are given for selected wells in the Crisfield area, as well as a generalized 
lithologic log of the test well, and chemical analyses of the water at different levels. 
Appended results of a preliminary foraminiferal investigation of pre-Miocene 
sediments made by J. D. McLean are cited separately. GDC 


00581 Hanson, G. M. K-—Ar ages for hornblende from granites and gneisses and for 
basaltic intrusives in Minnesota: Minnesota Geol. Survey Rept. Inv. 8, 20 p., illus., 
table, 1968. 


K-Ar ages have been determined for hornblende concentrates from granitic intrusive 
and metamorphic rocks from: the Minnesota River valley, northeastern Minnesota, 
and an adjacent area in Ontario, which were involved in the Algoman orogeny. 
Nine determinations giving ages ranging from 2570 to 2770 m.y. have an average 
of 2670430 m.y. This is significantly older than the age of about 2500 m.y. indicated 
by the Rb-Sr and K-Ar methods for biotite from these rocks. The age, however, 
agrees with the U-Pb ages of about 2700 m.y. for coexisting zircons. Mineral and 
whole-rock K-Ar ages for basic rocks that invaded the granitic and metamorphic 
rocks show two periods of intrusion in Minnesota—at 1600-1800 m.y. and at or 
before 2100 m.y.—in addition to the late Keweenawan igneous activity at about 
1100 m.y.—Author’s abstract 


Hanus, Vaclav. See Benes, Karel. 06518 


00645 Hariya, Y.; Kennedy, G. C. Equilibrium study of anorthite under high pressure 
and high temperature: Am. Jour. Sci., v. 266, no. 3, p. 193-203, illus., tables, 1968. 
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The stability field of anorthite was studied from 950 to 1640°C and 6 to 37 kb. 
The following is known: (a) 3 Anssgrossularite + 2 kyanite + quartz, and (b) 3 
Anss 3 Tschermak molecules + 3 quartz s grossularite + 2 kyanite + quartz. 
The equilibrium boundary of (b) occurs at higher temperatures than (a). The 
boundary of the An breakdown to grossularite + 2 kyanite + quartz lies at a lower 
pressure, but rather close to that of albite. An melts incongruously at pressures 
above 9 kb to corundum + liquid.—from Authors’ abstract 


Harper, C.W. See Boucot, A. J. 00491 


00624 Harris, F. R. Moss Lake area (north part), District of Thunder Bay: Ontario 


Dept. Mines Prelim. Geol. Map P. 451, scale 1 in. to 1/2 mi., text, 1968. 


All rocks in the Moss Lake area are Precambrian and generally are well exposed. 
The southeastern part contains a northeasterly-trending metavolcanic belt intruded 
by metadiorite and metagabbro, syenite and granite stock, and small felsic sills and 
dikes: the northwestern boundary is in contact with a band of homogeneous 
greywacke which is intruded by a small syenite stock, a metagabbro sill, and some 
granite and pegmatite. Sand and gravel fluvial outwash covers most of the contact 
between the greywacke and migmatite; a sand and gravel delta occurs NW of 
Rainbow Lake. The rocks strike northeasterly and have steep dips, but this trend 
is not consistent in migmatite areas where there are numerous small folds; most 
faults trend NW. Gold and silver at the Kerry mine occur in a series of quartz 
veins from a few inches to 8 feet wide. —MCM 


00634 Harrison, C. G. A. Evolutionary processes and reversals of the Earth’s magnetic 


field: Nature, v. 217, no. 5123, p. 46—47, illus., table, 1968. 


It is calculated that during a geomagnetic field reversal, organisms at the equator 
will receive about 14 percent more cosmic radiation than they do at present. Because 
of the comparatively high spontaneous mutation rate of organisms studied so far, 
it is extremely unlikely that this increase in radiation could have a significant effect 
on mutation rates. It is suggested that a possible cause of the correlation between 
microfaunal discontinuities and reversals should be sought in a climatic change. 
Climatic changes could be brought about because of the control that the Earth’s 
magnetic field may have on meteorological phenomena, or because of an increase 
of ionization at certain levels in the atmosphere. Meteorological investigations are 
required to ascertain if the climate could be affected in such a way. DBV 


00654 Harrison, C. G. A. Formation of magnetic anomaly patterns by dye injection: 


Jour. Geophys. Research, v. 73, no. 6, p. 2137-2142, illus., table, 1968. 


A Monte Carlo method is used to simulate the linear magnetic anomalies that are 
observed over much of the mid-oceanic ridge system. These anomalies are believed 
to be caused by crustal spreading from the ridge center coupled with reversals of 
the Earth’s magnetic field. Magnetized dikes are injected into the crust at distances 
from the ridge that are normally distributed. By varying the standard deviation 
of the normal distribution, changes can be produced in the simulated anomalies. 
After comparing simulated anomalies with observed anomalies, it is concluded that 
the standard deviation is less than 3 km and that most of the material responsible 
for the magnetic anomalies is injected into the crust within a band 12 km wide 
or less. It is also concluded that the central anomaly is larger than the flanking 
anomalies because of a change in the intensity of the Earth’s magnetic field and(or) 
because of a demagnetization process.—from Author’s abstract 


06483 Harrison, Christopher G. A.; Belshé, John C.; Dunlap, Archie S.; Mudie, John 


D.; Rees, Anthony I. A photographic compass inclinometer for the orientation of 
deep-sea sediment samples: Jour. Ocean Technology, v. 1, no. 2, p. 37-39, illus., 
1967. 


An inexpensive instrument is briefly described which has been designed to provide 
a method of recording the orientation of deep-sea sampling devices. A compass 
and bull’s-eye spirit level are photographed by a single shot camera shortly after 
the sampling device hits the bottom. The azimuth of a line on the device may 
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be measured to within 2 degrees, and the inclination of the device to within 1/2 
degree.— Authors’ abstract 


06554 Hartmann, Burt E. The application of measuring instruments to construction 


problems, in Engineering geology and soils engineering symposium, Sth Ann 
Pocatello, Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 255-270, illus. 
1967. s 


The primary functions of measuring instruments in the performance of general 
engineering functions are: diagnostic parameter measurements, control parameter 
measurements, and monitoring parameter measurements. Specific instruments used 
in boreholes are described and the purpose for which they are intended outlined 
Most are new and commercially available-—HRC ; 


06715 Haynes, C. Vance, Jr. Carbon-14 dates and early man in the New World, in 


Pleistocene extinctions—The search for a cause—Internat. Assoc. Quaternary 
Research, 7th Cong., 1965, Proc., V. 6: New Haven, Conn., Yale Univ. Press. 
p. 267-286, illus., table, 1967. 


Radiocarbon dating of alluvial and eolian stratigraphic sequences provide the most 
precise geochronological control of cultural change and the most reliable means 
of correlation. Apparently some projectile point types can be used as “‘index fossils”, 
and on this basis certain cave dates should be questioned. Too many dates have 
been interpreted as applying to Man on very tenuous, if not erroneous, grounds. 
Upon critical review of the literature, I can find no C-14 date older than 12,000 
B.P. that can be positively related to Early Man in the New World.—from Author’s 
abstract 


Hedberg, Marion R. See Greenwood, William R. 00425 
Hedge, Carl E. See Peterman, Zell E. 00387 


00647 Heimlich, Richard A.; Banks, Philip O. Radiometric age determinations, Bighorn 


Mountains, Wyoming: Am. Jour. Sci., v. 266, no. 3, p. 180-192, illus., tables, 1968. 


A foliated granitic complex in the north evolved contemporaneously with gneiss 
in the south. Small ultramafic bodies in both areas were emplaced before and after 
metamorphism. All are cut by younger dolerite dikes. K-Ar dates in the gneiss 
and granitics range from 2.31 to 2.78 b.y.; quartz monzonite is 2.78 b.y., and quartz 
diorite ranges from 2.79 to 3.14 b.y. Other miscellaneous dates are reported. The 
dates are minimum only, due to argon loss. The major metamorphism- 
metasomatism event at approximately 3 b.y. is supported by U-Pb dates on zircons 
and monazite.—/from Authors’ abstract 


Heirtzler,J.R. See Pitman, W. C., 3d. 00573 


00655 Heirtzler, James R.; Dickson, G. O.; Herron, E. M.; Pitman, W. C., 3d; LePichon, 


Xavier. Marine magnetic anomalies, geomagnetic field reversals, and motions of 
the ocean floor and continents: Jour. Geophys. Research, v. 73, no. 6, p. 2119- 
2136, illus., tables, 1968. 


This paper summarizes the results of the three previous papers in this series, which 
have shown the presence of a pattern of magnetic anomalies, bilaterally symmetric 
about the crest of the ridge in the Pacific, Atlantic, and Indian Oceans. By assuming 
that the pattern is caused by a sequence of normally and reversely magnetized blocks 
that have been produced by sea floor spreading at the axes of the ridges, it is shown 
that the sequences of blocks correspond to the same geomagnetic time scale. An 
attempt is made to determine the absolute ages of this time scale using paleomagnetic 
and paleontological data. The pattern of opening of the oceans is discussed and 
the implications on continental drift are considered. This pattern is in good 
agreement with continental drift, in particular with the history of the break up of 
Gondwanaland.— Authors’ abstract 


00648 Helgeson, Harold C. Geologic and thermodynamic characteristics of the Salton 


Sea geothermal system: Am. Jour. Sci., v. 266, no. 3, p. 129-166, illus., table, 1968. 





067: 





n 1/2 


ction 
Ann., 
illus, 


neral 
neter 
used 
ined, 


d, in 
nary 
ress, 


nost 
sans 
Is”, 
lave 
nds. 


Or’s 


rn 


‘iss 
ter 
iss 
rtz 
he 


of 
)_ 


= 


Q- 


mone ee OO as = we 








ABSTRACTS 1153 


The area is in the San Andreas Rift Valley of southern California. The geothermal 
reservoir is in an arkosic sandstone more than 2,000 feet thick and below an 
insulating shale 2,000 to 3,000 feet deep. Interstitial concentrated NaCl-CaCl,- 
KCl brine occurs; no steam is present. At 3,000 feet, the temperature exceeds 300°C 
and is 360°C at 7,000 feet. Mineral reactions and alterations are described. Below 
the shale, the temperature-depth profiles approach adiabatic gradients. Thermal 
convection of the pore fluids is the primary mechanism of heat transfer. The 
temperature gradient is equated to salinity with changes in depth. Various other 
physical features are evaluated. The brine formed by the evaporation of Colorado 
River water trapped in the reservoir sands.—from Author’s abstract 


00378 Helmberger, Donald V. The crust-mantle transition in the Bering Sea: Seismol. 


Soc. America Bull., v. 58, no. 1, p. 179-214, illus., 1968. 


A plane layered oceanic crustal model is investigated; point source and receiver are 
located in the oceanic fluid layer. The M-discontinuity is treated as a layered 
transition zone. De Hoop’s modification of Cagniard’s method is used to obtain 
the exact transient response which is convolved with source pulse shape and 
instrumental system function to yield theoretical seismograms. When the boundary 
is an interface of a thin layered transition zone the head wave is a small refraction 
followed by a strong reflection; as the transition zone grows in thickness the head 
wave receives both refracted and reflected energy and becomes the dominant feature. 
Results compare favorably with observations in the Bering Sea, and suggest a transi- 
tion zone probably less that | km in the northern Aleutian Basin. Near the Aleutian 
Islands the transition zone thickens and no major discontinuity exists between crust 
and mantle.—from Author’s abstract 


Henderson, John R. See Clifford, Paul M. 00526 


06540 Henley, Aubrey D. Investigation of side shear stress transfer for drilled-in 


foundation shafts in weak rocks, in Engineering geology and soils engineering 
symposium, 5th Ann., Pocatello, Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, 
p. 141-156, illus., 1967. 


Shale, chalk, and other weak rocks can be excellent foundation units from both 
the load-bearing and economical viewpoints. A combination of end-bearing and 
side-shear stress transfer can be utilized in the transfer of structural loads to the 
primary formation. This concept of combined stress transfer can be accomplished 
by the use of auger-excavated, straight, cast-in-place concrete shafts, piers or 
caissons, provided certain design and construction procedures are planned. 
Examples are cited.—from Author’s abstract 


00436 Henry, Gary E. Recent developments in Marietta basin [abs.]: Oklahoma 


Geology Notes, v. 28, no. 2, p. 81-82, 1968. 


00621 Herbert, Robin. Analyzing pumping tests by resistance network analogue: 


Ground Water, v. 6, no. 2, p. 12-18, illus., 1968. 


A resistance network analogue is used to study the early stages of a pumping test 
in an unconfined aquifer. The results are compared with an alternative analysis 
due to Bolton (1965) and a good agreement is obtained. Unlike the theoretical 
analysis the analogue technique is versatile and can be used to study pumping tests 
with nonidealized boundary conditions, e.g., partially penetrating wells can be 
simulated. Thus the analogue method of analysis could prove to be a more realistic 
method for studying pumping tests than standard analytical tests.— Author’s abstract 


Herron,E.M. See Pitman, W. C., 3d. 00573 
Herron, E.M. See _ Heirtzler, James R. 00655 
Hersey, J.B. See Bowin, C. O. 06730 


06724 Hersey, John Brackett. (editor). Deep-sea photography: Johns Hopkins 


Oceanog. Studies, no. 3, 310 p., illus., tables, 1967. 
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This volume contains 25 different articles, some of which deal with geological data 
and which are cited individually. Emphasis is placed upon the equipment. 
techniques, and results. HRC ; 


06493 Hess, Frederick R. Project ADD: Jour. Ocean Technology, v. 1, no. 2, p, 32- 


36, illus., 1967. 


A digitally controlled acoustic system for measurement of ocean depths by echo 
sounding is described. This automatic digital depth (ADD) system was developed 
at W.H.O.I. to provide depth information directly to a shipboard digital computer 
Automatic range gating prevents false depth readings from echoes returned from 
shallow, midwater reflectors. Readout is both visual, on a lighted digital display, 
and electrical in the form of a binary coded decimal (BCD) output. The depth 
is read directly in fathoms based on 4,800 feet per second sound velocity. Other 
units of depth may be used with little change in circuitry.—Author’s abstract 


06743 Hester, James J. The agency of man in animal extinctions, in Pleistocene 


extinctions—The search for a cause—Internat. Assoc. Quaternary Research, 7th 
Cong., 1965, Proc., V. 6: New Haven, Conn., Yale Univ. Press, p. 169-192, illus,. 
tables, 1967. 


Historical records show man to be the cause of much extinction due to hunting 
by primitive men, hunting by civilized men with firearms, destruction of habitats, 
small size of population, hunting for commercial markets, concentration in herds 
or flocks, and introduction of predators, such as rats and cats. All these causes, 
plus climatic change, are cited as the origin of extinctions of the Pleistocene 
megafauna. Man alone could not have accomplished it until after the climate had 
reduced the size of the population substantially. The disappearance of late 
Wisconsin ice would have caused severe selective pressures.—from Author’s abstract 


06634 Hewlett, R. F. Mineral deposit evaluation using mathetical models and a 


digital computer, in Computer short course and symposium on mathematical 
techniques and computer applications in mining and exploration, 1962, V. 1: 
Tucson, Ariz., Univ. Arizona, Coll. Mines, p. KI-1—KI-55, illus., tables, 1967. 


Computers are being used to quantify mineral deposit characteristics to help 
management make intelligent decisions. This paper describes some mathematical 
analysis performed on mineral deposits in the early evaluation stage through to the 
production stage by simulation on a digital computer. The techniques described 
have been applied to deposits containing copper, uranium, and silver from the bare 
prospect to the operating mine stage.— Author’s introduction 


06588 Heyl, Allen V. Some aspects of genesis of stratiform zinc-lead~barite-fluorite 


deposits in the Mississippi Valley, United States [abs.]: Inst. Mining and Metallurgy 
Trans., v. 76, sec. B, Bull. 732, p. B225-B226, 1967. 


06458 Hill, Christopher. Harvest of the rocks: London, Phoenix House, and New 


York, Roy Publishers, 63 p., illus., 1967. 


This short account of mineral resources around the world contains some examples 
from Montana, El Salvador, Canada, and Texas. Chapter headings are: harvest 
of the rocks; searching for minerals; master metals—iron and aluminum: processing 
copper and nickel; chemicals, cement, and fossil fuels; minerals for the new 
technologies: minerats for the future; and careers.—ESL 


00576 Hluza, A. G. Ten Section oil field: California Div. Oil and Gas, California 


Oil Fields—Summ. Operations 1967, v. 53, no. 1, p. 21-31, illus., tables, 1968. 


Ten Section oil field in Kern County has two productive areas: Main and 
Northwest. A stratigraphic sequence ranging in age from Eocene to Recent overlies 
the basement complex. The deepest well in the field penetrated 15,718 feet of 
sediments and 21 feet of basement complex. The structure is an arcuate anticline 
with oil accumulation confined to the western portion: probable permeability 
variations and oil-water contacts delineate and limit production from well to well. 
Gas_ bearing sands are found at drilled depths from 3,650-5,800 feet within the 
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Pliocene Etchegoin Formation. The upper Stevens zone (Miocene, average drilled 
depth 7,950 feet), has contributed the major portion of the hydrocarbons produced.— 


MCM 


Hoadley, L.D. See Owen, David M. 06733 


00497 Hoare, R. D.; Sturgeon, M. T. The genus Wewokella (Porifera) in the 
Pennsylvanian of Ohio: Jour. Paleontology, v. 42, no. 1, p. 81-83, illus., 1968. 


Specimens of the sponge Wewokella solida Girty are reported from the upper 
Pottsville and lower Allegheny Groups in Ohio. Spicules of all specimens are 
composed of calcium carbonate. Conditions of high pH and(or) high temperature 
may have resulted in silica~carbonate replacement if the spicules were originally 
opaline silica. Marginally favorable habitats may have been present in 
Pennsylvanian epicontinental seas for representatives of the Hyalospongea. 
Specimens show evidence of strong current action and may have lived on a muddy 
bottom.— Authors’ abstract 


00586 Hodgkinson, J. M. Geology of Kashabowie area, District of Thunder Bay: 
Ontario Dept. Mines Geol. Rept. 53, 35 p., illus., tables, geol. maps, 1968. 


Early Precambrian metavolcanics underlie a large part of the area and consist of 
acidic to basic varieties of flows and pyroclastics, and include some sedimentary 
rocks. The Kashabowie Group of sedimentary rocks is a strip across the northern 
side of the metavolcanic group with faulted contact. Various early basic to ultrabasic 
intrusive rocks, followed by widespread acidic intrusions, have invaded, greatly 
folded, faulted, and metamorphosed the older units. Considerable displacements 
have occurred along the well-defined Postans, Crayfish Creek, and Tinto Lake 
faults. Nickel, copper, iron, and gold have been explored, and other metals and 
talc have been found, but no production has been recorded. A mine 4 miles west 
yielded copper, gold, and silver valued close to 20,000,000 dollars from 1958 to 
the end of 1964.—GDC 


Hoekstra, Pieter. See Low, Philip F. 00386 
Hoffmeister, J.E. See Multer, H. G. 00465 


06658 Holliday, J. E. Soft X-ray emission spectroscopy in the 10 to 150 A region, 
Chap. 38 in Handbook of X-rays for diffraction, emission, absorption, and 
microscopy (E. F. Kaelble, editor): New York and London, McGraw-Hill 
Book Co., 39 p. (paged separately), illus., tables, 1967. 


The 10 to 150 A region contains a number of important emission lines and bands. 
Six sections are devoted to instrumentation: the spectrometer, grating, detectors, 
vacuum system and target preparation, electron gun, and determination of error. 
Sections 8-10 are devoted to spectra: emission lines, energy bands, and second 
period elements. Examples of recent developments are reviewed.—E 


Hollister, Hal. See Reitemeier, R. F. 06606 


00429 Holmgren, Dennis A. Yakima-Ellensburg unconfermity, central Washington 
) [abs.]: Northwest Sci., v. 42, no. 1, p. 34-35, 1968. 


00430 Holmgren, Dennis A. Origin of sub-horizontal platy jointing in the Yakima 
Basalt [abs.]: Northwest Sci., v. 42, no. 1, p. 35, 1968. 


Horn, B.M. See Horn, D. R. 00644 


00644 Horn, D. R.; Horn, B. M.; Delach, M. N. Correlation between acoustical and 
other physical properties of deep-sea cores: Jour. Geophys. Research, v. 73, no. 
6, p. 1939-1957, illus., tables, 1968. 


A study of 22 cores confirms that certain bulk and textural properties of deep 
sea sediments have a definite bearing on the transmission speed of sound through 
marine deposits. The higher the porosity, moisture content, and void ratio, the 
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lower is the sound velocity. Increases in wet density are matched by increases ip - 
transmission speeds. There is no apparent correlation between sound velocity and Pocat 
either dry density or carbonate content. Shear strength is not a reliable index of table: 
transmission speed. Sound velocity is strongly related to grain size; turbidites have 
high velocities, ash layers have intermediate velocities, and deep-sea muds and clays This 
have low velocities. There is a relation between transmission speed and sorting high 
skewness, and transformed kurtosis. Grain size is the most important physical 
property in determining the acoustical nature of deep-sea cores.—from Authors’ Id: 
abstract 
Idi 
06498 Horowitz, Daniel. Diagenetic replacement and solution of biogenic phosphate 
by silica: Jour. Sed. Petrology, v. 37, no. 4, p. 1238-1240, illus., 1967. In 
Biogenic phosphates in some diagenetically modified sandstones are subject to 06472, I 
pressure solution by detrital quartz and/or to replacement by silica. — Silica phys 
replacement preserves the shape of the fossil, whereas pressure solution destroys ee 
the fossil and leaves a welded aggregate of quartz. In either case the resulting Geo 
product is distinctive, and its recognition should enable petrographers to document 
the former presence of biogenic phosphates in diagenetically altered sandstone,— pes 
Author’s abstract ; are | 
spec 
Horton, R.E. See Cameron, E. M. 06697 = 
ins 
06602 Hotler, C. F. Soil survey practices in Indiana, in Highway geology symposium, plac 
18th Ann., 1967, Proc.: Purdue Univ. Eng. Bull., v. 51, no. 4 (Eng. Ext. Ser, pro 
127), p. 73-85, illus., 1967. 
06474 
In Indiana a major portion of surface soils were developed from Illinoian and Lec 
Wisconsin glacial deposits and residual soils of nonglaciated areas. Lesser areas No 
of other formations, and bedrock in nonglaciated areas are encountered also. Soil 
surveys help determine problem areas and soil conditions and recommend how Ber 
problems may be overcome. Procedure followed includes preliminary planning; cor 
location, frequency, and depth of borings; types of boring and sampling; labratory in 
testing; analysis; and the Soils Report. Illustrated case studies are presented of Ple 
a side-hill cut and fill in an Ordovician formation, a tri-level separation structure bic 
in which saturated silts were encountered, a highway cut in loess, and a 170-ft rock sec 
cut.—from Author’s abstract . 
O1 
00514 Houtz, Robert; Ewing, John; LePichon, Xavier. Velocity of deep-sea sediments ple 
from sonobuoy data: Jour. Geophys. Research, v. 73, no. 8, p. 2615-2641, illus., bu 
tables, 1968. in 
Interval velocity solutions from sonobuoy data reveal three major sedimentary 06478 
sequences: unconsolidated sediments whose velocity increases with depth of 
burial and ranges from 1.6 to 2.2 kmps; semiconsolidated sediments whose velocity 19 
increases with depth of burial and ranges from 1.7 to 2.9 kmps; and consolidated 
sediments whose velocity is apparently independent of overburden and ranges from A 
2.7 to 3.7 kmps. In shallower layers, low velocities seem to be related to deposition 
of clay-sized particles by relatively swift bottom currents; high velocities, to quieter . 
bottom conditions or influx of much turbidite material. Except for the shallow G 
layers, velocity-depth functions are quite similar for the Gulf of Mexico and the | 
Atlantic Ocean. All curves show an increase of velocity with depth without : 
significant velocity reversals.—from Authors’ abstract : 
Houtz, Robert E. See LePichon, Xavier. 00513 ° 
06744 
Husak, Alan. See Krokosky, Edward M. 00504 ( 
Huss, Glenn I. See Nininger, H. H. 06485 I 
: 
Husted, Wilfred M. See Wedel, Waldo R. 00597 ¢ 
( 
Hutchinson, G.L. See Stewart, B. A. 00569 
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06561 Idaho Department of Highways; Idaho University; Idaho State University. 
Proceedings of the 5th annual engineering geology and soils engineeringsymposium, 
Pocatello, Idaho, April 1967: Boise, Idaho, Idaho Dept. Highways, 270 p., illus., 


tables, 1967. 


This symposium contains sixteen articles of various types dealing with soils and 
highway engineering. Each is cited separately by author.—HRC 


Idaho State University. See Idaho Department of Highways. 06561 
Idaho University. See Idaho Department of Highways. 06561 


Indiana Highway Commission. See Purdue University. 06617 


06472 Ingle, James C., Jr. Paleoecology, paleoceanography, and the correlation of 


physical events in the Neogene of California, Lecture 11 in AGI short course lecture 
notes—Paleoecology, New Orleans, La., November 1967: Washington, D.C., Am. 
Geol. Inst., p. JIC1-JIC16, illus., table, 1967. 


Pertinent background and resultant analyses of planktonic events in the Neogene 
are presented. Studies show that a program using both planktonic and benthonic 
species provides more precise chronologic and paleoecologic control than using 
either alone. Present distribution of planktonic species in the marginal North Pacific 
is used to analyze trends in fossil populations in California. Inferred variations 
in surface temperature represent an ideal stratigraphic tool. Faunal migrations take 
place over a period of time so that planktonic datums may cross time lines. This 
problem is pertinent in interbasin correlation.— ESL 


06474 Ingle, James C., Jr. Variation of foraminiferan and radiolarian biofacies in time, 


Lecture 7 in AGI short course lecture notes—Paleoecology, New Orleans, La., 
November 1967: Washington, D.C., Am. Geol. Inst., p. JIB1—-JIB18, illus., 1967. 


Benthonic foraminiferal and radiolarian faunas vary with depth so that they 
constitute an important index to bathyal and abyssal deposits. Biofacies trends 
in the Los Angeles basin, southern California, are described. The Miocene— 
Pleistocene Newport Mesa section shows radiolarian-diatom and radiolarian 
biofacies, and foraminiferal-turbidite facies. The lower Pliocene Repetto Hills 
section shows submarine fan deposition. The Miocene-Pliocene Malaga Cove 
section has the same lower facies as Newport Mesa, but the third is glauconite- 
foraminiferal. All are compared with existing offshore basins. Variation of 
planktonic biofacies with depth in fossil sequences also agrees with Recent traverses, 
but the low numbers of specimens within shelf depth deposits makes them suspect 
in compiling evidence.—ESL 


06478 Ingle, James C., Jr. Modern biofacies and lithofacies as empirical geological 


models, Lecture 3 in AGI short course lecture notes—Paleoecology, New Orleans, 
La., November 1967: Washington, D.C., Am. Geol. Inst., p. JIA1-JIA21, iilus., 
1967. 


A number of quantitative trends established among modern foraminiferal, 
radiolarian, and sedimentary biofacies which are proving useful in the interpretation 
of Tertiary marine deposits around the North Pacific and elsewhere are described. 
Gross parameters in foraminiferal trends include: number, species diversity, 
planktonic-benthonic ratio, and bathymetric distributions. Those in radiolarian 
trends are reviewed also. Variation of biofacies and lithofacies are discussed under 
trends in shelf and upper bathyal foraminiferal biofacies, and general variation in 
Guaymas basin, Gulf of California.— ESL 


06744 Irish, E. J. W. Geology, Drumheller, west of fourth meridian, Alberta: Canada 


Geol. Survey Prelim. Ser. Map 5-1967, scale 1:253,440, text, 1967. 


Drumheller map-area, on the Alberta syncline’s east flank, is mantled with glacial 
and glaciofluvial deposits; bedrock exposures are rare except in deeply eroded parts 
of stream valleys. Formations at the surface or immediately below unconsolidated 
deposits are Upper Cretaceous and Tertiary; all strata dip westerly at low angles. 
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Oldest rocks are of the Bearpaw Formation whose upper boundary is transitional 
with the overlying nonmarine Edmonton, the surface formation in most of th 
eastern part, with predominantly lenticular strata and a thickness from 1,100 140 
feet. West of Red Deer River surface strata belong to the nonmarine Paleocene 
Paskapoo Formation, overlain disconformably in Hand and Wintering Hills by small 
remnants of younger Tertiary sediments. About 14 coal seams have been mined 
in the Edmonton; natural gas and crude oil are produced from Devonian and Lower 
Cretaceous strata. —_MCM 


06734 Irwin-Williams, Cynthia. Associations of early man with horse, camel, and 


mastodon at Hueyatlaco, Valsequillo (Puebla, Mexico), in Pleistocene extinctions 
The search for a cause—Internat. Assoc. Quaternary Research, 7th Cong., 1965 
Proc., V.6: New Haven, Conn., Yale Univ. Press, p. 337-347, illus., 1967. j 


Fluviatile deposits show a stream or streams to have occurred for a long time in 
one place. The favorable conditions repeatedly attracted large varieties of animals 
including early Man. Artifacts are present in the same strata as bones, as is evidence 
of camping, butchering, and hunting. Taken as a whole, the evidence yields a skeletal 
framework for a very early prehistoric sequence. The exact chronology of the 
sequence must await the results of geologic, radiocarbon, and other studies nov 
underway.—HRC 


06593 Ito, Jun. Synthesis of calciogadolinite: Am, Mineralogist, v. 52, nos. 9 10, p 


1523-1527, illus., table, 1967. 


Coupled substitution of Fe(III) and Ca(II) for Fe(II) and Y(IIT) in the gadolinite 
structure, observed in natural gadolinites, was produced from silicate gels containing 
the necessary elements in their stoichiometric proportions and heated to 1150°C 
in air. Replacement of Fe(III) by Cr(IIf), AIM), and Sc(III) in calciogadolinite 
or of Y(III) by Sc(IIf) in gadolinite was attempted unsuccessfully. Method of 
synthesis and X-ray data are given for the gadolinites: Fe(Il)Ca(II)La(IIl), 
-Fe(I(IDCadIDY(UIID, and Ga(IIDCad)YCUI.—JLH 


00559 Iturralde-Vinent, Manuel A. Remarks on “Fundamentals of mid-Tertiary 


stratigraphical correlation” in reference to Cuba [discussion of paper by F. E. Eames 
and others, 1962]: Jour. Paleontology, v. 42, no. 1, p. 230-231, illus., 1968. 


The following points are made in correction of statements on Cuban stratigraphy 
by Eames and others (Cambridge, England, Cambridge Univ. Press, 1962): The 
Tinguaro Formation overlies middle and upper Eocene beds without unconformity 
The ‘‘(Finca) Adelina marls’’ are not a separate unit but the upper part of the 
Tinguaro Formation. Supposedly Aquitanian radiolarian marls are unknown to 
the author; all such formations are Eocene or older. The Jaruco Formation lies 
below the Paso Real Formation and is not equivalent to it in age. The “Yamuri 
(= Giiines) Limestone” does not contain an abundant fauna of larger benthonic 
foraminifers and is thought to be the same age as the Paso Real Formation. The 
Oligocene is not unrepresented in Cuba, as Eames suggests, but is represented by 
the Tinguaro Formation. 


06610 Jackson, S. A.; Beales, F. W. An aspect of sedimentary basin evolution—The 


concentration of Mississippi Valley-type ores during late stages of diagenesis: Bull 
Canadian Petroleum Geology, v. 15, no. 4, p. 383-433, illus., tables, 1967. 


During evolution of a sedimentary basin the chemistry of escaping compaction 
generated fluid will evolve through time. Gas and oil pools are associated with 
early diagenetic processes and metallic mineralization with later diagenetic and 
metamorphic processes. Lead-zinc deposits of Mississippi Valley type are 
concentrated in sedimentary carbonate rocks because hydrogen sulfide tends to form 
and accumulate in carbonate reservoirs, and it subsequently acts as a precipitant 
of metallic sulfites. —_JRG 


Jagannath, Banad N. See Pagen, Charles A. 06543 
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00650 James, David E.; Smith, T. Jefferson; Steinhart, John S. Crustal structure of 


the middle Atlantic states: Jour. Geophys. Research, v. 73, no. 6, p. 1983-2007, 
illus., tables, 1968. 


A modified time-term technique has been used to derive a three-dimensional model 
of crustal thickness from data obtained in the 1965 east coast on-shore off-shore 
experiment. Subcrustal velocities were 8.15 kmps in the northern part and 8.25 
kmps in the southern part. Crustal thicknesses vary from about 30 km in some 
areas over the coastal plains and continental shelf to nearly 60 km in a few localities 
along the crest of the Appalachian Mountains. Predicted gravity values are well 
correlated in size and shape with observed Bouguer anomalies for dp/dV between 
0.20 and 0.23. Straight-line velocity-density relationships with dp/dV greater than 
0.23 do not yield predicted gravity values compatible with the observed anomalies. 
This indicates that the mean atomic weight of subcrustal rocks is less than that 
of rocks in the lower part of the crust.—from Authors’ abstract 


06544 Jeffries, Zay. Herbert Clark Hoover, August 10, 1874-October 20, 1964: Natl. 


Acad. Sci. Biog. Mem., v. 39, p. 267-291, portrait, 1967. 


06739 Jelinek, Arthur J. Man’s role in the extinction of Pleistocene faunas, in 


Pleistocene extinctions—The search for a cause—Internat. Assoc. Quaternary 
Research, 7th Cong., 1965, Proc., V. 6: New Haven, Conn., Yale Univ. Press, 
p. 193-200, 1967. 


The lack of replacement after extinctions suggests that unusual patterns of selection 
were responsible for the large-scale disappearance. In the old world, lack of plant 
resources stimulated men to use animal resources. In the new world, the megafauna 
evolved without Man as part of their environment, so when he appeared they were 
unprepared for the stress. A major obstacle to this theory, however, is the lack 
of direct evidence of human association with many of the extinct genera.—from 
Author’s abstract 


00618 Jenkins, C. T. Techniques for computing rate and volume of stream depletion 


by wells: Ground Water, v. 6, no. 2, p. 37-46, illus., tables, 1968. 


The effects on nearby stream flow from pumping a well can be calculated, using 
dimensionless curves and tables, for: (1) rate of stream depletion at any time during 
pumping or after its cessation; (2) volume induced from the stream at any time 
during these periods; (3) effects, both in rate and volume of stream depletion, of 
any selected pattern of intermittent pumping. Sample computations illustrate the 
use of the curves and tables. An example shows that intermittent pumping may 
have a pattern of stream depletion not greatly different from that for steady pumping 
of an equal volume. The residual effects on streamflow after cessation of pumping 
may easily be greater than effects during the pumping period. These must be 
considered in adequate advance planning of a stream-—aquifer system.—from 
Auttr’s abstract 


00393 Jeppson, Roland W. Seepage from channels through layered porous mediums: 


Water Resources Research, v. 4, no. 2, p. 435-445, illus., 1968. 


Solutions to steady-state free surface problems of seepage from channels through 
porous mediums consisting of layers of different permeabilities are obtained using 
the methods of finite differences. The magnitudes of the coordinates x and y are 
considered dependent variables, and the potential function and stream function are 
independent variables. The method permits the shape of the interface separating 
the two layers with different permeabilities to be specified. If each layer is 
anisotropic, but with different ratios of horizontal to vertical permeabilities, the 
interface is restricted to being horizontal. Example solutions are given for arbitrarily 
specified interfaces for two cases.—from Author’s abstract 


Johannesson, B. W. See Degens, E. T. 06471 


00636 Johnson, G. Leonard; Pew, James A. Extension of the Mid-Labrador Sea Ridge: 


Nature, v. 217, no. 5133, p. 1033-1034, illus., 1968. 
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Results of magnetic and seismic reflection surveys made in 1967 strongly support 
the hypothesis that an inactive branch of the Mid—Oceanic Ridge lies buried beneath 
the Labrador Sea.—DBV 


06595 Johnson, Noye M.; Blanchard, Richard L. Radiation dosimetry from the natural 


thermoluminescence of fossil shells: Am. Mineralogist, v. 52, nos. 9-10, p. 1297- 
1310, illus., tables, 1967. 


Absolute radiation dosimetry may be obtained from natural materials using the 
principles and techniques developed and utilized in medical and radiation physics 
The problems peculiar to natural thermoluminescence dosimetry are (1) post 
irradiation calibration techniques, (2) dose equivalency factors, and (3) secular 
equilibrium effects. These problems are illustrated and solutions are suggested by 
a study of naturally thermoluminescent mollusc shells. The dose equivalence and 
dose rates measured in these shells agree well with the known radioactivities of these 
materials and environments. It is suggested, therefore, that the natural radiation 
dosimetry of post-Pliocene calcites may be used as a basis for relative age and time 
correlations.—Authors’ abstract 


Johnson, R.A. See Mefferd, M. G. 00632 


06621 Johnson, Robert B. The use and abuse of geophysics in highway engineering, 


in Highway geology symposium, 18th Ann., 1967, Proc.: Purdue Univ. Eng. Bull, 
v. 51, no. 4 (Eng. Ext. Ser. 127), p. 45-48, 1967. 


The two geophysical methods most commonly used in highway engineering problems 
are the refraction seismic and electrical earth resistivity methods. Proper use is 
dependent upon thorough knowledge of earth properties involved, how the method 
utilizes these properties, how the local geology affects the results, and the field 
procedure best suited to the problem. Lack of attention to any combination of 
these factors may result in a poor survey and the unfortunate development of 
negative bias toward a good method, improperly used. Much useful engineering 
data may be obtained from a survey that is classed as a failure as in the case where 
seismic depths may be in error but the velocities still faithfully record the elastic 
properties of the buried materials.— Author’s abstract 


00505 Johnson, Rockne H.; Norris, Roger A. T-phase radiators in the western 


Aleutians: Seismol. Soc. America Bull., v. 58, no. 1, p. 1-10, illus., tables, 1968. 


Aftershocks of the Rat Islands earthquake of February 4, 1965, provided data for 
processing with a T-phase source location program. Although the epicenters were 
somewhat uniformly distributed through the Rat and Near Islands region computed 
T-phase sources were grouped in six clusters along the Aleutian arc. Clusters 
are considered to represent radiation from distinct sites along the Aleutian 
Ridge, probably submarine promontories which, due to their exposure, 
radiate energy over broader arcs of the Pacific than do _ intervening 
regions. The relationship of T-phase strength to earthquake magnitude varied little 
among these radiators; however, T-phases from sources south of the Aleutian trench 
were significantly weaker. Identification of arrivals from separate radiators in the 
signal from the main shock allowed estimation of length and velocity of the faulting 
was 500 km and 3.5 km per sec.—from Authors’ abstract 


00451 Johnson, William D., Jr.; Smith, Avery E. Geologic map of the Olaton 


quadrangle, western Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-687, scale 
1:24,000, section, text, 1968. 


Oil and gas have been produced from small fields (inset map) in the Olaton 
quadrangle since the 1930’s; accumulations are stratigraphically controlled. All 
production has been from Late Mississippian rocks—oil from Tar Springs and 
Cypress Sandstones and from oolitic limestone near the top of the Ste. Genevieve 
Limestone; gas production has been minor. Oil and gas have been produced only 
in the area north of the Rough Creek fault zone, and some shows of oil have been 
found in wells within and south of the zone. Coal, of secondary economic 
importance, was mined until about 1960 for local consumption. Limestone, quarried 
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underground from the Haney Limestone Member of the Golconda Formation, is 


used primarily for ballast for railway roadbeds.—-MCM 
Joiner, Thomas J. See Tucker, William E. 06520 


Jones, Austin F. See Ryall, Alan. 00478 


06533 Jones, Robert L.; Ray, B. W.; Fehrenbacher, J. B.; Beavers, A. H. Mineralogical 


and chemical characteristics of soils in loess overlying shale in northwestern Illinois: 
Soil Sci. Soc. America Proc., v. 31, no. 6, p. 800-804, illus., tables, 1967. 


In these relatively youthful soils, weathering of silt-size minerals is not advanced. 
Iron is the most sensitive indicator, weathering from silt-size minerals and localized 
in concretions and the clay fraction. Clay-mineral weathering involves formation 
of chloritized vermiculite and montmorillonite from illite and montmorillonite 
precursors. The stage of weathering of these soils approximates that in Clinton, 
Fayette, and Tama soils that occur along the Mississippi River. Soil test values 
for K and P and amounts of exchangeable K and total P are high. Productivity 
is related more to depth of underlying shale and attendant physical effects than 
to nutrient status.—from Authors’ abstract 


00383 Jones, Robert W.; Bowers, Alfred W. Mammoth from Pleistocene spring 


deposits, Soda Springs, Idaho [abs.]: Northwest Sci., v. 42, no. 1, p. 35, 1968. 


00460 Jordan, Carl F. A simple, tension-free lysimeter: Soil Sci., v. 105, no. 2, p. 


81-86, illus., tables, 1968. 


The zero-tension lysimeter can be installed in almost any type of soil, and the 
problem of surface tension is eliminated. It was tested in the Lakewood sand, a 
podsol soil. After high precipitation, the element concentration in the water from 
the A and C horizons was high, but the B horizon and the underlying glauconite 
had a low element concentration in the water. During heavy storms, the element 
concentration from B and glauconite horizons were higher than from A and C.— 
JWH 


06495 Journal Sedimentary Petrology. Shepard W. Lowman 1899-1967: Jour. Sed. 


Petrology, v. 37, no. 4, p. 1259, 1967. 


00474 Julian, Bruce R.; Anderson, Don L. Travel times, apparent velocities and 


amplitudes of body waves: Seismol. Soc. America Bull., v. 58, no. 1, p. 339-366, 
illus., 1968. 


P-wave traveltimes, apparent velocities, and amplitudes are calculated for four earth 
models, and for both P and S waves for the CITIIGB model. First arrival 
traveltimes are similar for all models except the Lukk-Nersesov, but differ greatly 
for later arrivals; neglect of later arrivals is one reason for discrepancies among 
body-wave models and between surface-wave and body-wave models. Geometric 
spreading is a sensitive function of the model parameters, providing a tool for 
studying details of the Earth’s structure. The main effect of attenuation is to reduce 
amplitude at higher frequencies, particularly for S waves. Data along a profile NE 
of the Nevada Test Site show a later branch as predicted for the CIT11GB model. 
Calculations which fit this data confirm the existence of discontinuities near 400 
and 600 km. A method is described for predicting effect of small changes in the 
Earth’s structure on traveltimes.—DBV 


Justus, Philip S. See Dunn, David E. 00641 


06640 Kaelble, Emmett F. Qualitative analysis by powder diffraction, Chap. 11 in 


Handbook of X-rays for diffraction, emission, absorption, and microscopy (E. F. 
Kaelble, editor): New York and London, McGraw-Hill Book Co., 14 p. (paged 
separately), illus., tables, 1967. 


The Powder Diffraction File is available on plain, keysort punched, and IBM cards, 
whose use is described; the Matthews (Termatrex) coordinate and Fink d-value 
indexes have been developed to use with it. Limitations include the fact that it 
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is incomplete and that errors are present. Identification by isomorphism and special 
techniques for identifying clay minerals are included.—_ESL 


06654 Kaelble, Emmett F. Introduction to X-ray emission spectroscopy, Chap. 30 in 
Handbook of X-rays for diffraction, emission, absorption, and microscopy (E F 
Kaelble, editor): New York and London, McGraw-Hill Book Co., 3 p. (paged 
separately), illus., 1967. 


This is the method commonly called X-ray fluorescence spectroscopy, but X-1 
emission includes other methods of generating X-ray spectra as well. The technique 
began with electron excitation; in terms of the Bragg equation, it is the reverse of 
X-ray diffraction. For years, it was limited to elements of atomic number 1] anj 
greater, but recently has been extended to lighter elements. Equipment is similg: 
to that used for diffraction.— ESL 


06665 Kaelble, Emmett F. (editor). Handbook of X-rays for diffraction, emission 
absorption, and microscopy: New York and London, McGraw-Hill Book Co, 
chapters paged separately, illus., tables, 1967. 


The book, of over 1,000 pages, is divided into six parts, with a total of 48 chapters, 
32 of which are cited separately. Subjects common to more than one discipline 
are treated in the first part on fundamentals. Part 2, comprising a third of the 
book, covers diffraction of X-rays by polycrystalline and amorphous materials 
Determination of crystal structure comprises the third part, and X-ray emission 
spectroscopy the fourth. The last two parts cover X-ray absorption methods, and 
microradiography and X-ray microscopy.— ESL 


Kam, William. See Bowie, James E. 00608 


06710 Kapnicky, George E. Relations of chord surfaces to certain linear depressions 
in the earth’s crust and the significance of certain associated gravity anomalies 
West Virginia Acad. Sci. Proc. 1967, v. 39, p. 343-347, illus., 1967. 


Studies of bathymetric maps indicate that ocean trench bottoms may be represented 
by chord lines. Successive chord lines produce chord surfaces. Experiments further 
indicate that these are reproducible by shear movement in the Earth’s crust and 
mantle. Chord lines are also evident in structures within continental areas and these 
may be related to shearing movement in the subcrustal mantle. Gravity anomalies, 
principally in volcanic areas, may be due to weight differentials produced by the 
Earth’s magnetism. Current laboratory studies are being conducted to evaluate this 
hypothesis. —Author’s abstract 


06603 Kardos, Louis T. Waste water renovation by the land—A living filter, in 
Agriculture and the quality of our environment—Am. Assoc. Adv. Sci., 133d Mtg. 
1966, Symposium: Am. Assoc. Adv. Sci. Pub. 85, p. 241-250, tables, 1967. 


The problem of steadily increasing volume of wastes was brought into sharp focus 
in State College, Pa., by the degradation of Spring Creek. Following a conference 
of specialists in various related fields, and advice by the Department of Health and 
other state agencies, agronomic plots were located on University farm and forest 
land and contiguous state gamelands for an experimental living filter system 
Thickness of soil, nature of bedrock, and depth to water table were satisfactory 
for the disposal of sewage effluents. Crop rotation of grains and_ legumes 
complement the microbiologic and physicochemical systems of the soil, fertilized 
by the waste water. After three years the renovation capacity of the soil was still 
excellent. Disposal in this manner of | million gallons of waste water per da) 
requires 129 acres of land.-GDC 


00458 Karner, Frank R. Compositional variation in the Tunk Lake granite pluton, 
southeastern Maine: Geol. Soc. America Bull., v. 79, no. 2, p. 193-221, illus., tables. 
1968. 


This nearly circular, 70 sq mi pluton varies from a chilled margin of magnetite 
aegirine augite granite inward through hornblende-aegirine augite granite, 
hornblende granite, hornblende-biotite granite, biotite granite to a core of biotite 
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quartz monzonite. Quartz and oligoclase increase, and total feldspar, albite, total 
mafics, and accessories decrease inward except for the chilled margin, which is of 
average composition. These variations seem to be the results of an inward migration 
of silica-rich aqueous fluids during crystallization followed by some recrystallization 
in the core and locally elsewhere. This pluton intrudes igneous and metamorphic 
rocks of Paleozoic age, and is one of several similar circum—Atlantic plutons —WHN 


Katz, J. Lawrence. See Raman, Sri. 06653 


06664 Kaufman, M.1.; Dion, N. P. Chemical character of water in the Floridan aquifer 
in southern Peace River basin, Florida: Florida Board Conserv. Div. Geology Map 
Ser. 27, | sheet, 1967. 


The temperature and chemical distributions indicate deep ground-water circulation 
and active solution of evaporites at depth, possibly in the Cedar Keys or Oldsmar 
Limestones, and suggest that these waters ascend along a linear zone of greater 
vertical permeability; piezometric data also suggest that a fracture of relatively high 
vertical permeability exists and acts as a line source of discharge from the Floridan 
aquifer. Inset maps show the piezometric surface of the upper part of the aquifer; 
distribution and depth of wells samples; and chloride content, temperature, total 
dissolved solids content, sulfate content, hardness, and chemical types of water in 
the aquifer. Sections indicate vertical distribution of temperature, total dissolved 
solids, and sulfate.—-MCM 


00534 Kays, M.A. Zones of alpine tectonism and metamorphism, Klamath Mountains, 
southwestern Oregon: Jour. Geology, v. 76, no. 1, p. 17—36, illus., table, 1968. 


Results are presented of. a mesoscopic and microscopic fabric study of 
polymetamorphic greenschist-facies metasedimentary, metavolcanic, and deformed 
ultramafic rocks from a thrust-faulted, refolded belt of pre-Tertiary rocks. Kays 
interprets the two-stage (three-stage?) deformation as Nevadan. Study is 
supplemented by information from theses of the author’s students.— BFL 


Kazakova,M.E. See Semenov, E. I. 06512 
Keil, Klaus. See Snetsinger, Kenneth G. 06597 


06746 Keith, M. L.; Cruft, E. F.; Dahlberg, E. C. Trace metals in stream sediment 
of southeastern Pennsylvania—Pt. 1, Geochemical prospecting guide based on 
regional distribution of zinc, copper, nickel, cobalt, chromium and vanadium: 
Pennsylvania State Univ. Coll. Earth and Mineral Sci. Expt. Sta. Bull. 82, 14 p., 
illus., tables, 1967. 


Analyses were made of these sediments on a spectrograph and a direct-reading 
emission spectrometer employing d-c arc. On the accompanying reconnaissance 
map, sample anomalies are divided into three classes with limits given in the legend: 
the map-area is subdivided into small drainage cells, with five or six samples per 
cell. Cell statistics were computed for each metal. Class 2 metal anomalies are 
tabulated by drainage basins as are stream sediment samples with high trace-metal 
concentration. Frequency distributions and correlations of trace metals were 
studied. Six metalliferous regions are described: Juniata-Sherman region, Marsh 
Conewago zinc region, Gettysburg-Oxford metal region, central copper—nickel 
region, Schuylkill zinc region, and Brandywine region.—ESL 


00553 Kelley, James C. Least squares analysis of tectonite fabric data: Geol. Soc. 
America Bull., v. 79, no. 2, p. 223-240, illus., 1968. 


This paper introduces a general mathematical method, based upon a conical model, 
to analyze the fabric data. The graphical procedure is illustrated by examples from 
Sierra Nevada.—AH 


00499 Kemezys, K. J. Arrangements of costellae, setae, and vascula in enteletacean 
brachiopods: Jour. Paleontology, v. 42, no. 1, p. 88-93, illus., 1968. 
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Four arrangements of primary costellae known to be present in enteletacean 
brachiopods are described. These arrangements are referred to as the isorthoid 
rhipidomelloid, resserelloid and dicoelosioid systems. It is inferred that these systems 
of costellae imply the presence of similar systems of primary setae and primar 
pallial vascula. The resserelloid and dicoelosioid systems are known only then 
Resserella and Dicoelosia respectively. The rhipidomelloid system is present jn 
Rhipidomella, Cryptothyris, Aulacella, Thiemella, Pseudodicoelosia, Dalejing 
Diceromyonia and, possibly, Schizophoria. The isorthoid system is present in Isorthis 
Kayserella, Phragmophora, Salopina, Dalmanella, Bancroftina, Heterorthing 
Howellites and Onniella.—from Author’s abstract 4 


Kennedy, G.C. See Luedemann, H. D. 00570 
Kennedy, G.C. See Hariya, Y. 00645 


00403 Kenzy, G. W.; Nordstrom, Harold; Foster, Allan. Ruby silver from the J-vein, 


Bunker Hill Mine [abs.]: Northwest Sci., v. 42, no. 1, p. 36, 1968. 


06570 Kerr, J. William. Nares submarine rift valley and the relative rotation of North 


Greenland: Bull. Canadian Petroleum Geology, v. 15, no. 4, p. 483-520, illus, 
tables, 1967. 


Nares Strait, separating Ellesmere Island from Greenland, has been and still js 
interpreted to contain a submarine rift valley. Greenland was formerly thought 
to have drifted hundreds of kilometers northeastward by a strike-slip movement. 
Stratigraphic studies of Upper Proterozoic to Devonian strata on opposite sides 
of Nares Strait prove that the horizontal displacement cannot exceed a few 
kilometers. Structural studies suggest that rifting began in the Late Cretaceous, 
and by post-Oligocene or post-Miocene time, Greenland and Ellesmere Island had 
rotated apart in counterclockwise and clockwise directions, respectively.—WAC 


Kerr, Paul F. See Neal, James T. 00542 


00646 Kerrick, Derrill M. Experiments on the upper stability limit of pyrophyllite at 


1.8 kb and 3.9 kb water pressure: Am. Jour. Sci., v. 266, no. 3, p. 204-214, illus,, 
tables, 1968. 


The reaction pyrophyllite=andalusite + 3 quartz + water sets a lower limit for 
the stability of andalusite in quartz—bearing rocks. Tests show complete 
decomposition of pyrophyllite at 473°+7°C and 3.9 kb, 495°+7°C at 3.9 to 38 
kb, and 447°+7°C at 1.7 to 1.8 kb. Partial decomposition occurred at 455°+7°C 
at 3.8 to 3.9 kb. Experiments on quartz and andalusite suggest equilibrium at 
430°+15°C at 3.9 kb, and 410°+15°C at 1.8 kb. The present results, considering 
knowledge of Al,SiO; polymorphs, allow an appreciable stability field for andalusite 
and kyanite in quartz—-bearing rocks at moderate temperatures, whatever the water 
pressure.—from Author’s abstract 


Kesling, Robert V. See Bjork, Philip R. 00489 


06459 Keys, W. Scott. The application of radiation logs to groundwater hydrology, 


in Isotopes in hydrology—Proceedings of a symposium, Vienna, 1966: Vienna, 
Austria, Internat. Atomic Energy Agency, p. 477-487, illus., 1967. 


Inexpensive, portable radiation logging equipment is described that is available or 
has been developed for ground-water studies in connection with a general research 
project on application of borehole geophysics in ground-water hydrology. It is 
possible to obtain data on: the source, velocity, and chemical quality of ground 
water; the location, extent, geometry, bulk density, porosity, permeability, and 
specific yield of aquifers and associated strata; and the position of casings, and other 
engineering factors. Logs include natural gamma, gamma-gamma, neutron-gamma, 
neutron epithermal-neutron, and radioactive tracer. Applications are cited.—from 
Author’s abstract 


00507 Khan, S. U.; Webster, G. R. An electrometric method for determining water 


extractable sulfate in soils: Soil Sci., v. 105, no. 2, p. 87-91, illus., tables, 1968. 
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A technique for determining water extractable SO,-S is described. Sulfate in soil 
water extracts was precipitated with lead nitrate. Chloride ions do not interfere 
unless their concentrations are very high. The method is simple, rapid, and suitable 
for research and routine analyses.—JWH 


Kietzke, Kenneth K. See Clark, John. 06720 
Kiley, William R. See Croke, John F. 06655 


00477 King, Chi-Yu; Knopoff, Leon. Stress drop in earthquakes: Seismol. Soc. America 
Bull., v. 58, no. 1, p. 249-257, illus., tables, 1968. 


A correlation is made between earthquake magnitude and parameters of fault trace 
on the basis of dislocation theory. For earthquakes with magnitudes M between 
5.5 and 8.5, the correlation with fault length L and the maximum horizontal or 
vertical offset D (both in cm) is approximately log LD? = 2.24M - 4.99. Combining 
this result with a magnitude-energy formula, it is found that the stress drop is 
dependent upon magnitude, with the fractional stress drop increasing with 
magnitude.—Authors’ abstract 


00662 King, Elbert A., Jr. Comments on paper by F. Cuttitta, R. S. Clarke, Jr., M. 
K. Carron, and C. S. Annell, ‘“‘Martha’s Vineyard and selected Georgia tektites— 
New chemical data”’ [1967]: Jour. Geophys. Research, v. 73, no. 8, p. 2835-2836, 
illus., 1968. 


Cuttitta and others (ibid., v. 72, no. 4, p. 1343, 1967) disputed King’s (Nature, v. 
210, no. 5038, p. 828, 1966) conclusion that the Georgia and Martha’s Vineyard 
tektites can be classed as a distinct chemical subgroup of North American tektites, 
characterized by low soda-to-potash ratios; their own data, however, strongly 
reinforce King’s conclusion. There is no overlap in the plotted fields of variation 
of soda with potash; in fact, they are separated by a significant discontinuity. 
Georgia and Martha’s Vineyard tektites can be distinguished unambiguously from 
bediasites solely on the basis of major-element data, specifically the soda and potash 
contents.—DBV 


King, H.W. See Vassamillet, L. F. 06671 
Kinoshita, Hajimu. See Kono, Masaru. 06584 
Kirk, H. K. See Shor, G. G., Jr. 00653 


00657 Kirsten, T. Incorporation of rare gases in solidifying enstatite melts: Jour. 
Geophys. Research, v. 73, no. 8, p. 2807-2810, illus., 1968. 


Enstatite melts were cooled rapidly in the presence of He, Ne, and Ar at partial 
pressures up to 420 torrs. The incorporated rare gases were determined mass 
spectrometrically. The included gas amounts were found to be proportional to the 
applied partial pressures.—from Author’s abstract 


06507 Klement, Karl! W.; Toomey, Donald Francis. Role of the blue-green alga 
Girvanella in skeletal grain destruction and lime-mud formation in the lower 
Ordovician of West Texas: Jour. Sed. Petrology, v. 37, no. 4, p. 1045-1051, illus., 
1967. 


The boring action of Girvanella results in profound marginal corrosion of skeletal 
and nonskeletal grains and ultimately leads to grain breakdown and micrite 
formation within the corrosion rim.—HEC 


00456 Klemic, Harry; Ulrich, G. E.; Moore, S. L. Geologic map of part of the Johnson 
Hollow quadrangle, Trigg County, Kentucky: U.S. Geol. Survey Geol. Quad. Map 
GQ-722, scale 1:24,000, section, text, 1968. 


Gravel has been dug for road metal at a few places in the Johnson Hollow 
quadrangle from the Tuscaloosa Formation and from alluvial deposits; none of the 
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pits is currently being worked, but large amounts of chert gravel are Teadily 
accessible—-MCM 


06481 Klobe, W. D.; Gast, R. G. Reactions affecting cation exchange kinetics jp 


vermiculite: Soil Sci. Soc. America Proc., v. 31, no. 6, p. 744-748, illus 
1967. ss 


Strong retention of cations was studied using Cs and Sr exchange reactions with 
Montana vermiculite, to determine conditions under which fixation occurs 
Equations were derived to calculate fixation using isotopic equilibrium values 
attained with separate aliquots of carrier-free isotope. Cesium fixation occurred 
with lattice collapse in all size fractions of 40-20 mesh vermiculite through <0) 
u upon addition of 1 symm stabie CsCl; the amount fixed depended on sequence 
of adding separate aliquots of isotope and salt, and increased with increasing 
additions of CsCl. When Cs saturation of vermiculite exchange capacity exceeded 
4.5 percent, the sorbed fraction that became fixed was constant. A plot indicated 
that Cs fixation was independent of time over 4 months. In contrast, Sr was always 
readily exchangeable, with no evidence of lattice collapse.—GDC : 


06569 Klohn, Earle J. Sensitive paper mill structures supported by long caissons 


socketted in bedrock, in Engineering geology and soils engineering symposium, Sth 
Ann., Pocatello, Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 107-140, 
illus., tables, 1967. 


The foundation conditions at the site, on the Oregon coast, are poor, as compressible 
soils underlie the area to depths ranging from 130 to 150 feet. Large diameter 
pipe-pile caissons, driven open ended, and socketted into bedrock were used, 
Comparisons with nearby areas were used to study the resulting compressibility of 
the soils and other properties. A detailed description of subsoil conditions and 
soil properties is included.—from Author’s abstract 


00404 Klucking, Edward P. A Latah florule from Coleman Creek, Washington [abs,]: 


Northwest Sci., v. 42, no. 1, p. 36-37, 1968. 


00405 Knoll, Kenneth M. Relationships of lowland to alpine drift sheets in the Tolt 


River area, Washington [abs.]: Northwest Sci., v. 42, no. 1, p. 37, 1968. 
Knopoff, Leon. See King, Chi-Yu. 00477 


Kobayashi, Kazuo. See Kono, Masaru. 06584 


06635 Koch, George S., Jr.; Link, Richard F. Procedures and precision of ore estimation 


from assays of vein samples, in Computer short course and symposium on 
mathematical techniques and computer applications in mining and exploration, 1962, 
V.1: Tucson, Ariz., Univ. Arizona, Coll. Mines, p. L1-1—L1-30, illus., tables, 
1967. 


The calculation of average values from assays of vein samples is considered in this 
article through the interpretation of assays for gold, silver, lead, copper, and zinc 
made on samples from the Frisco mine, Chihuahua, Mexico. Conclusions are drawn 
that can be applied to veins elsewhere, to other types of orebodies, and to geological 
entities in general. For comparable orebodies regardless of size, providing there 
are no strong trends in the mineralization, about the same number of samples need 
to be taken for equally reliable grade estimation.— MST 


06553 Kojan, Eugene. Mechanics and rates of natural soil creep, in Engineering geology 


and soils engineering symposium, 5th Ann., Pocatello, Idaho, Proc.: Boise, Idaho, 
Idaho Dept. Highways, p. 233-253, illus., 1967. 


Precise creep measurements were made in northern California. Plastic casing, 
installed in drill holes as much as 60 feet deep and into 10 feet of bedrock, was 
studied with a high resolution strain gage inclinometer. A precise optical alignment 
telescope was also used. Creep strain, up to several cm per year are correlated 
with various engineering properties; site geology, slope, climate, and vegetation are 
considered, and various engineering aspects are evaluated. In soils characterized 
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by a discontinuous creep profile, the residual strength of a relatively narrow vertical 
zone often critically determines the stability of the entire slope.—from Author’s 
abstract 


06584 Kono, Masaru; Kobayashi, Kazuo; Ozima, Minoru; Kinoshita, Hajimu; Nagata, 
Takesi. Paleomagnetism of Pliocene basalts from the southwestern U.S.A.: Jour. 
Geomagnetism and Geoelectricity, v. 19, no. 4, p. 357-375, illus., tables, 1967. 


Late Pliocene basaltic lavas in New Mexico and Arizona are investigated 
paleomagnetically and petrographically. Detailed studies did not indicate any 
systematic difference in the magnetic or petrographic properties between normal 
and reversed rocks. Other evidence supports the idea of field reversals. The virtual 
geomagnetic poles determined from these lavas are grouped about the present 
geographic pole, which is in agreement with the paleomagnetic results for Pliocene 
rocks from other regions.— Authors’ abstract 


00520 Koster van Groos, A. F.; Wyllie, P. J. Melting relationships in the system 
NaAISi;0s-NaF-H:O to 4 kilobars pressure: Jour. Geology, v. 76, no. 1, p. 50- 
70, illus., tables, 1968. 


Phase relations were determined in the system NaAISi;0,—NaF at 1 bar and in 
NaF-H.O and NaAISi;0s-NaF-H.O at 0.5 to 4 kilobars and 600 to 900°C. The 
ternary system begins to melt, with the reaction albite + villiaumite + vapor = 
liquid, at 753° at 0.5 kbar, 688° at 1 kbar, 640° at 2 kbar, 630° at 3 kbar, and 
600° at 4 kbar. Compositions of the univariant liquid in the ternary system are: 
86 wt percent NaAlSi;0s and 14 percent NaF with 30 percent water at | kbar, 
and 75 percent NaAISi;0, and 25 percent NaF with 45 percent water at 4 kbar. 
Results indicate that small variations in NaF content of a silicate magma can 
produce large variations of H2O content and solubility, as well as lower temperatures 
of final consolidation.—from Authors’ abstract 


Kraatz, Paul. See Cartwright, Keros. 06558 


00549 Krauskopf, Konrad B. A tale of ten plutons: Geol. Soc. America Bull., v. 79, 
no. |, p. 1-17, illus., 1968. 


This inquiry into the limits of orderliness of geologic processes suggests that some 
of the information sought may not exist, and that some questions sound plausible 
only because concepts are extended from one environment to another where they 
have no significance. One such question is the problem of unraveling sequences 
of intrusive igneous rocks, an example being the classification of several plutons 
in the Inyo batholith, California-Nevada. In mapping the plutons, it is evident 
that there are no clear field criteria by which to pin down the relation of one body 
to another. Thus, although 10 plutons are mapped, there may just as well be 5, 
or 20, all equally mappable. While additional experimental data are not disparaged, 
it is doubtful that they could provide a final solution, for mapping plutons is a 
field problem and the relations displayed by those in the Inyo batholith are so 
contradictory as to seem to pose an unsolvable problem.—HCB 


00449 Krieger, Medora H. Geologic map of the Lookout Mountain quadrangle, Pinal 
County, Arizona: U.S. Geol. Survey Geol. Quad. Map GQ-670, scale 1:24,000, 
sections, separate text, 1968. 


Map units ranging from the Precambrian Pinal Schist to Quaternary surficial 
deposits are described in the text.—MCM 


00504 Krokosky, Edward M.; Husak, Alan. Strength characteristics of basalt rock in 
ultra-high vacuum: Jour. Geophys. Research, v. 73, no. 6, p. 2237-2247, illus., 
tables, 1968. 


To understand how an extremely low-density atmosphere could affect the fracture 
strength, fracture mode, and strain energy capacity of basalt rock, small cylindrical 
specimens were tested in compression in an ultra-high vacuum environment (10° ° 
to 10°° torr). Four groups of specimens were (1) tested in air, (2) subjected to 
bakeout and tested in air, (3) subjected to bakeout and tested in moderate vacuum, 
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and (4) subjected to bakeout and tested in ultra-high vacuum. The mode of failure 
was found to be independent of the level of vacuum. Ultimate strength and strain 
energy capacity were increased significantly by the bakeout process, and both 
properties were also increased when testing took place in the ultra-high vacuum 
environment. A stress corrosion mechanism involving water vapor appears to be 
responsible for the lower strength under normal atmospheric conditions,— from 
Authors’ abstract ; 


00501 Ku, Teh-Lung. Protactinium 231 method of dating coral from Barbados Island: 


Jour. Geophys. Research, v. 73, no. 6, p. 2271-2276, illus., tables, 1968. 


To investigate the Pa-231 growth method of dating marine carbonates 
measurements of protactinium, as well as of uranium and thorium isotopes, have 
been made on unaltered coral samples taken from the Island of Barbados. Ages 
of the fossil samples can be calculated from the extent to which Pa-231 has grown 
toward secular equilibrium with its radioactive parent U-235. The three lowest 
coral reef terraces on the island have Pa-231/U~-235 ages close to 80,000 yr, and 
120,000 yr, in agreement with Th-230/U~-234 ages. This suggests that the Pa-23] 
growth method is potentially useful as a geochronometer as well as an independent 
check on C-14 and Th-230 dating of marine carbonates in the age range of 10,000 
to 120,000 yr. The Pa—231/U-235 and Th-230/U-234 ages are in better accord 
if one uses 34,300 yr rather than 32,480 yr as the half-life for the nuclide Pa-23}], 
from Author’s abstract 


06517 Kugler, H. G.; Saunders, J. B. On Tertiary turbidity-flow sediments in Trinidad, 


W.1I.: Asoc. Venezolana Geologia, Mineria y Petroleo Bol. Inf., v. 10, no. 9, p, 
243-259, illus., tables, 1967. 


Examples of turbidity-flow deposits observed in five different formations of the 
Tertiary of Trinidad are described: the Point-a-Pierre, Cipero, Karamat, Lengua, 
and Cruse Formations (lower Eocene to middle Miocene). A schematic section 
shows their stratigraphic position. An attempt is made to classify these deposits 
into a) those related essentially to orogeny and b) those caused by an advancing 
front of paralic sediments. The paper includes a supplementary list of post-1956 
references to the subject matter.—_ GDC 


Kunze,G.W. *ee Carson, C. D. 06577 
Kushiro, Ikuo. See Aoki, Ken-ichiro. 00666 


Kuznetsova, S. Ya. See Gerasimovskiy, V. 1. 06688 


00582 Laakso, R. K. Geology of Lake township, Hastings county: Ontario Dept. 


Mines Geol. Rept. 54, 36 p., illus., tables, geol. map, 1968. 


Bedrock in Lake township, southeastern Ontario, is chiefly Precambrian. Rocks 
of the Mayo Group are the oldest, consisting of marble, paragneiss, para 
amphibolite schist, and metavolcanics, intruded by gabbro, diorite, syenite, and 
granite. The largest gabbro bodies are in the southeastern part, surrounded by 
calcareous metasediments. The principal granite plutons, the Copeway and Freen, 
are in the north in a central syncline of predominantly metavolcanic rocks on the 
east and metasedimentary on the west; the main axis of folding is northeast 
southwest. An Ordovician outlier of Black River limestone is found at Vansickle 
on the western boundary. There are deposits of iron, copper, lead, talc, and gold 
in the township but only small amounts of lead and iron have been mined.—GDC 


Landisman, Mark. See Sato, Yasuo. 00379 


00602 Landreth, John O. High calcium limestone deposit in the Rattler Gulch area, 


Granite County, Montana: Montana Bur. Mines and Geology Spec. Pub. 44, 10 
p., illus., table, 1968. 


In an extensive search for additional deposits, suitable limestone units were traced 
at the surface for 4.5 miles northwest from the Big Horn Calcium Company quarry. 
these units dip 80° NE to 80° SW. Analyses of six chip samples from rock in 
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place and a grab sample across 146 feet of talus are shown in the table; locations 
of samples are given on a geologic sketch map. The sample analyses indicate that 
units containing more than 95 percent CaCO; average 60 feet in thickness for a 
distance exceeding 18,000 feet. Reserves to a depth of 100 feet are estimated to 
be 9 million short tons.—_GDC 


00406 Landye, James J. Nonmarine mollusks of late Quaternary age from Lower 
Grand Coulee, Washington [abs.]: Northwest Sci., v. 42, no. 1, p. 47, 1968. 


Langer, ArthurM. See Neal, James T. 00542 


06541 Langfelder, L. J.; Nivargikar, V. R. Some factors influencing shear strength 
and compressibility of compacted soils, in Symposium on compaction of earthwork 
and granular bases: Highway Research Rec. 177 (Natl. Acad. Sci.-Natl. Research 
Council Pub. 1508), p. 4-21, illus., 1967. 


Available data in the literature indicate that dry density alone is not always a reliable 
index of shear strength and compressibility of compacted materials. Both are 
controlled by mineralogical composition, size and gradation of particles, their shape, 
void ratio or dry density, and confining pressure. The most important factors in 
cohesionless materials are: increasing angularity and surface roughness of particles 
and improved gradation. These and other relationships are discussed separately 
and compared under different conditions and with cohesive soils, in which soil 
structure is the prime factor along with water content and compaction method. 
The strength of compacted cohesive soil may change with time after compaction 
because of thixotropic effects. GDC 


06475 Lankford, Robert R. The depauperate fauna concept relative to Foraminifera, 
Lecture 8 in AGI short course lecture notes—Paleoecology, New Orleans, La., 
November 1967: Washington, D.C., Am. Geol. Inst., p. RLIB-RL12B, illus., 1967. 


Small physical size of Foraminifera and large physical size of macroinvertebrates 
signify optimum life environments; the converse signifies stress environments. Low 
faunal diversity relative to both Foraminifera and macroinvertebrates signifies 
environmental stress and a departure from purely marine conditions prevailing on 
the outer continental shelf.— Author’s conclusions 


06524 Lankford, Robert R. Foraminiferal zoogeography of the inner continental shelf, 
Lecture 4 in AGI short course lecture notes—Paleoecology, New Orleans, La., 
November 1967: Washington, D.C., Am. Geol. Inst., p. RLIA-RL8A, 1967. 


Some of the cause and effect relationships of zoogeographic provinces and their 
boundaries are examined, and some major compositional trends are discussed. The 
West Coast is used as an example.— ESL 


06526 Lankford, Robert R. Foraminifera and deltaic environments, Lecture 12 in AGI 
short course lecture notes—Paleoecology, New Orleans, La., November 1967: 
Washington, D.C., Am. Geol. Inst., p. RLIC-RL13C, illus., 1967. 


Some of the characteristics common to the majority of deltas are summarized briefly. 
Few studies have been made on delta Foraminifera; ‘‘faunal associations” reported 
may include both indigenous and relict faunas. The number of living Foraminifera 
on the Mississippi delta varies from 0 to more than 8,000 specimens per 10 cc of 
surface sediment, the highest crops occurring off active distributaries near distal 
portions of foreset beds. Total populations cannot be used as an index to 
sedimentation rate because production rates vary. Faunal associations recognized 
on the Mississippi and other deltas by different workers show three faunal and 
sedimentary environments unique to marine deltas: the lower river channels, shallow 
bays between channels, and the rapidly sedimenting foreset beds. ESL 


00421 Largent, B. C. Burbank field—A giant grows [abs.]: Oklahoma Geology Notes, 
v. 28, no. 2, p. 86-87, 1968; Am. Assoc. Petroleum Geologists Bull., v. 52, no. 
3, p. 537-538, 1968. 
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00420 Latham, J.W. Petroleum geology of Healdton field, Carter County, Oklahoma 
[abs.]: Oklahoma Geology Notes, v. 28, no. 2, p. 87, 1968; Am. Assoc. Petroleum 
Geologists Bull., v. 52, no. 3, p. 538, 1968. 


00598 Leet, L. Don. Focal mechanisms deduced from surface waves: Earthquake 


Notes, v. 38, nos. 3-4, p. 33-34, 1968. 


The literature on sources of information about focal mechanisms is reviewed very 
briefly and another source of information—the pattern of motion in surface waves— 
is suggested. In R-waves (Rayleigh) a particle traverses an elliptical vertical 
longitudinal plane orbit in a retrograde sense; in Q-waves (Love) the particle orbit 
is horizontally polarized and transverse to direction of travel. Motion at the source 
must correspond and would include radial compressions and horizontally polarized 
circular shears. Shears would be circular in plan to produce the observed transverse 
motion in all azimuths from the shock.—VSN 


06676 Legget, Robert F. Soil—Its geology and use (address as retiring president of 


The Geological Society of America): Geol. Soc. America Bull., v. 78, i... 12, p. 
1433-1459, illus., 1967. 


Soil has been defined in many ways. For example, in civil engineering, the term 
is used for unconsolidated accumulations of solid particles produced by physical- 
chemical disintegration of rocks; in soil mechanics, the term includes all fragmented 
materials from sand and gravel, through compacted glacial till, to most sensitive 
clays. Physical properties of soils depend upon distribution of particle size and 
mineralogy of the particles. Water associated with soils also is significant, especially 
in the sensitive clays. Standard tests, some relatively simple, provide quick guidance 
to mineralogy and water content of fine-grained soils; these tests also determine 
physical properties of soil essential for proper foundation design. Truly, the study 
of soil is a vital part of the science of the earth and will gain more prominence 
in the years ahead.—EHP 


Lennox, D.H. See VandenBerg, A. 00619 


00555 Lenz, A.C. Two new Lower Devonian atrypid brachiopods from Royal Creek, 


Yukon Territory, Canada: Jour. Paleontology, v. 42, no. 1, p. 180-185, illus., 1968. 


The names Ogilviella and Davidsoniatrypa are proposed for two new atrypid 
brachiopods from Lower Devonian beds of Royal Creek, northern Yukon. 
Ogilviella, a carinatininiid from beds of Siegenian age, is a coarsely costate, rotund 
form with a pedicle fold and brachial sulcus and possesses dental lamellae only 
during its early ontogenetic stages. Davidsoniatrypa, a probable carinatininiid from 
upper Siegenian beds, is a flattened, shield-shaped form with a pedicle fold and 
brachial sulcus, and dorsoventrally directed spiralled cones on the pedicle floor. 
Internally, Davidsoniatrypa strongly resembles the supposed davidsoniid genus 
Biconostrophia, but because of its impunctate shell structure, deltidial plates and 
shell ornamentation, is best assigned to the atrypaceans. Two new species O. rotunda 
and D. johnsoni are described and designated as type species for the two genera.— 
Author’s abstract 


00525 Leonard, B. F.; Mead, Cynthia W.; Conklin, Nancy. Silver-rich disseminated 


sulfides from a tungsten-bearing quartz lode, Big Creek district, central Idaho: 
U.S. Geol. Survey Prof. Paper 594-C, p. C1-C24, illus., tables, 1968. 


Sulfide waste removed from low-grade tungsten ore contains 100-300 troy ounces 
of silver per ton, 2-4 ounces of gold, and a few percent of copper, lead, and zinc. 
Sulfides make up only 0.1 weight percent of the tungsten ore, but total metal content 
per ton is comparable to that of some porphyry copper deposits. In the Idaho 
deposit tungsten is a proxy for copper, and the precious metals and base metals 
are potential coproducts. The size of the deposit is unknown, but this and similar 
xenothermal replacement deposits may be valuable though extremely low-grade 
sources of precious metals. The report defines the mineralogy of one deposit by 
microscopic, electron-probe, X-ray, spectrochemical, and chemical analyses.—BFL 
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06737 Leopold, Estella B. Late-Cenozoic patterns of plant extinction, in Pleistocene 
extinctions—The search for a cause—Internat. Assoc. Quaternary Research, 7th 
Cong., 1965, Proc., V. 6: New Haven, Conn., Yale Univ. Press, p. 203-246, illus., 
tables, 1967. 


Plant evolution is slow; most plant extinction took place during the Tertiary with 
very little recorded for the Quaternary. Much data comes from the seed flora of 
Europe. Extinction rates in vascular plants are more influenced by climate than 
by time. Geographic differences in the rates of extinction are also described. 
Floristic modernization earlier than that of Europe occurred in the Aral Sea area 
of Russia. Shrinkage of geographic ranges representing regional extinctions was 
characteristic in the Neogene and reflects the progressive restriction of temperate 
climates throughout the world. Plant records in North America support an increased 
continentality during the early postglacial interval, especially in the Great Lakes 
area. The changes occurred earlier in the arid southwest.—from Author’s abstract 


00513 LePichon, Xavier; Ewing, John; Houtz, Robert E. Deep-sea sediment velocity 
determination made while reflection profiling: Jour. Geophys. Research, v. 73, no. 
8, p. 2597-2614, illus., tables, 1968. 


A technique for routinely determining the velocity structure of the sediment column 
with an average error of less than 100 per m sec during normal reflection profiling 
is described. An expendable passive sonobuoy is launched while the ship is 
underway. A variable angle reflection profile is recorded on one channel of the 
seismic profiler, and a vertical reflection profile is obtained on the other, providing 
dip and topographic corrections for the variable angle data. The velocity structure 
is determined by means of a modified T’/X* solution programmed for a digital 
computer. The sonobuoy system has the advantage of being free of towing noise, 
permitting the use of lower frequencies, which in some areas results in greater 
penetration than is possible with a towed array. The accuracy and reliability of 
the system and the problems relating to velocity gradients are discussed.—from 
Authors’ abstract 


LePichon, Xavier. See Houtz, Robert. 00514 
LePichon, Xavier. See Heirtzler, Janes R. 00655 


00472 Lepp,Henry. The distribution of manganese in the Animikian iron formations 
of Minnesota: Econ. Geology, v. 63, no. |, p. 61-75, illus., tables, 1968. 


Manganese content provides a clue to the nature of iron formation at the time of 
deposition. Iron and manganese should separate under oxidizing conditions but 
not when deposited as carbonate. The Biwabik iron formation shows a mean Mn/Fe 
ratio of 0.016 compared to 0.022 for average crust, suggesting slight separation. 
In the Mn-rich Cuyuna district, the Trommald iron formation has a ratio of 0.092 
on the North Range and 0.010 on the South Range. A weighted average for the 
entire region (both districts) suggests no appreciable separation of Fe and Mn. 
Analyses of oxidized iron formation provide strong evidence for the superior 
mobility of Mn over Fe during weathering and diagenesis. -WSW 


Lester, James George. See Cramer, Howard Ross. 06694 


00620 Leve, G. W. The Floridan aquifer in northeast Florida: Ground Water, v. 
6, no. 2, p. 19-29, illus., table, 1968. 


The Floridan aquifer in this area consists of limestone and dolomite of Tertiary 
age, in ascending order: Cedar Keys Formation; Oldsmar, Lake City, and Avon 
Park Limestones; Ocala Group; locally, the Suwanee Limestone; and basal beds 
of the Hawthorn Formation. The top of the Ocala Group ranging in elevation 
from 100 feet above sea level to 550 feet below, is overlain except in the western 
part by impermeable beds and Recent deposits which confine the water under 
artesian pressure. Annual recharge is indicated for the various areas; natural 
discharge is by perennial and intermittent springs and upward leakage in artesian 
flow; artificial discharge by wells is in farming, urban, and industrial areas in the 
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eastern part, where between 1940 and 1962 artesian pressures declined from 5 to 
25 feet. Seasonal declines result in increased salinity.—_GDC 


00396 Li, Wen-Hsiung; Yeh, Gour-Tsyh. Dispersion at the interface of miscible liquids 
in a soil: Water Resources Research, v. 4, no. 2, p. 369-377, illus., 1968. 


When two miscible liquids flow through a porous medium (e.g., fresh water and 
salt water in an aquifer), the dispersion at the interface is described by Fick’s law 
with a velocity-dependent coefficient. In the first part of this paper, the horizontal 
flow of two liquids is used to demonstrate that the influence of gravity and the 
effects of the differences in density and viscosity are usually negligible. Then 
solutions are presented for the dispersion at the interface of liquids in two 
dimensional flow.— Authors’ abstract 


06572 Linares, Robert C. Growth of beryl from molten salt solutions: Am. 
Mineralogist, v. 52, nos. 9-10, p. 1554-1559, illus., 1967. 


Beryl crystals up to 2.5 cm x 2.5 cm x | cm were grown from a PbO-V.O; flux 
by slow cooling (1 degree per hr) or by gradient techniques in combination with 
seeding. The optical properties of the crystals are similar to natural beryl except 
for the lack of water absorption band in the near infrared. The crystals are 
characterized by continuous inclusions of flux regardless of growth rate or direction 
or seed origin.—JLH 


00659 Lindeken, C. L. Determination of the degree of equilibrium between radon 222 
and its daughters in the atmosphere by means of alpha—pulse spectroscopy: Jour. 
Geophys. Research, v. 73, no. 8, p. 2823-2827, illus., tables, 1968. 


Although radon appears to be a promising tool for studying atmospheric mixing 
processes, techniques for measuring gaseous radon are cumbersome in comparison 
to gross alpha- and beta—counting techniques. Equilibrium data are presented here 
to illustrate the application of alpha—pulse spectroscopy to such measurements. 
Results of one year’s morning and afternoon measurements obtained at Livermore, 
Calif., are presented. Although instrumentally more complex (so that it does not 
lend itself easily to portable field operations), alpha—pulse spectroscopy has the 
advantage that it permits direct observations of the activities on which the 
calculations are based, and it can be performed in the presence of airborne fission 
products.—DBV 


Link, Richard F. See Koch, George S., Jr. 06635 


00541 Livingston, Donald E.; Mauger, Richard L.; Damon, Paul E. Geochronology 
of the emplacement, enrichment, and preservation of Arizona porphyry copper 
deposits: Econ. Geology, v. 63, no. 1, p. 30-36, illus., tables, 1968. 


Fifteen of the 16 known porphyry copper deposits are known to be Laramide (72 
54 m.y.), like their host plutons. Bisbee is older (170 m.y.). Erosion and supergene 
enrichment preceded burial by mid-Tertiary sediments or volcanic rocks (early 
Cretaceous rocks at Bisbee). This burial preserved them until their exhumation 
in the present erosion cycle. The base of these Tertiary rock sequences is therefore 
regarded as a favorable locus for exploration for new deposits.— WSW 


Livingston, J. L. See Burchfiel, B. C. 00667 


06528 Livingstone, D. A.; Estes, A. H. A carbon-—dated pollen diagram from the Cape 
Breton Plateau, Nova Scotia: Canadian Jour. Botany, v. 45, no. 3, p. 339-359, 
illus., tables, 1967. 


Organic sedimentation in a lake near the southwestern edge of Cape Breton Plateau 
began about 9,000 years ago; before that vegetation was an open tundra, probably 
with scattered conifer and poplar trees. Since then, it has been dominated by closed 
fir forest of types similar to those growing in parts of Nova Scotia today. Organic 
sedimentation and establishment of forest, and by implication deglaciation, began 
more recently here than at any other Nova Scotian locality investigated. 
Establishment of forest occurred 1,300 years sooner in part of lowland Cape Breton, 
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and 1,800 years sooner in part of mainland Nova Scotia, than it did on the Plateau. 
The length of postglacial, preforest time, which cannot be measured by radiocarbon 
dating, seems to have been much shorter than in the lowlands. The Plateau was 
not a nunatak during glacial time, but may have been a center of late-glacial re 

advance.—from Authors’ abstract 


Loeblich, Alfred R., 3d. See Loeblich, Alfred R., Jr. 00557 


00557 Loeblich, Alfred R., Jr.; Loeblich, Alfred R., 3d. Index to the genera, subgenera, 
and sections of the Pyrrhophyta, [Pt.] 2: Jour. Paleontology, v. 42, no. 1, p. 210- 
213, 1968. 


Modern and fossil genera of the Pyrrhophyta are catalogued, and an indication 
is given as to their validity under the International Code of Botanical Nomenclature 
or International Code of Zoological Nomenclature. These 94 entries are an addition 
to those in the original index. The following new names are proposed: Balechina 
nom. nov. pro Pachydinium Kofoid and Swezy, 1921, non Pavillard, 1915, and 
Wallodinium nom. nov. pro Diplotesta Cookson and Eisenack, 1960, non Brongniart, 
1874. New combinations are made for the type species of Dichadogonyaulax, 
Duosphaeridium, Halophilodinium, Rhaetogonyaulax, Rhizodinium. Fifty-eight 
references are cited in the accompanying bibliography.— Authors’ abstract 


00629 Lomnitz, C. Reply to comment by B. Isacks and R. Page [1968, on ‘Statistical 
prediction of earthquakes’, 1966]: Rev. Geophysics, v. 6, no. 1, p. 101, 1968. 


Lomnitz clarifies his model for distribution of earthquakes in time (ibid., v. 4, no. 
3, p. 377-393, 1966) by a discussion of supposed focal centers or earthquake 
generating volumes in the Coast Ranges of California. Isacks and Page (ibid., v. 
6, no. 1, p. 99-100, 1968) derived a compound Poisson distribution of this model 
which they claim to be identical to Lomnitz’s equation 15. Lomnitz thus suggests 
that no discrepancy exists between his main contention and that of Isacks and Page.— 


VSN 
Long, Leland T. See Sanford, Allan R. 00475 


00407 Long, William A. High gravels of Wenatchee River below Leavenworth, 
Washington [abs.]: Northwest Sci., v. 42, no. 1, p. 37-38, 1968. 


00408 Long, William A. Neoglacial moraines on Mount Daniel, Washington [abs.]: 
Northwest Sci., v. 42, no. 1, p. 38, 1968. 


00575 Lorshbough, A. L. Western portion of Elk Hills oil field: California Div. Oil 
and Gas, California Oil Fields—Summ. Operations 1967, v. 53, no. 1, p. 33-37, 
illus., tables, 1968. 


Elk Hills oil field is in an area transitional between the Bakersfield arch and the 
regional uplift that produced the Temblor Range; structure of the hills is that of 
an anticline with minor highs in the younger sediments. About 13,000 feet of clastic 
rocks, comprising nearly a complete sequence from Pleistocene to lower Miocene, 
has been penetrated. Although there are 20 productive intervals in the area, the 
only oil or gas produced has been during well-testing procedures. Efficient rate 
of production at the present level of development is estimated at 14,125 bbl oil 
per day; estimated maximum production is 38,000 bbl per day; recoverable reserves 
are about 170 million bbl oil—_MCM 


00535 Lovejoy, Earl M. P. Cenozoic crustal movements in the Sierra Nevada 
Discussion [of ‘‘Late Cenozoic crustal movements in the Sierra Nevada of California” 
by M. N. Christensen, 1966]: Geol. Soc. America Bull., v. 79, no. 1, p. 153-157, 
illus., table, 1968. 


The position of McGee stage till on top of McGee Mountain, Calif., has long been 
considered as evidence of 4,000 feet of post-McGee vertical displacement along the 
Sierran frontal fault. Evidence and analysis (Lovejoy, 1964) have shown that such 
faulting preceded the emplacement of a basalt volcano and associated flows 2.6 m.y. 
ago, thus precluding significant post-McGee faulting. McGee glacial gradients of 
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900-1,000 feet per mi, similar to measurements for younger glaciers in the region 
indicate that McGee Canyon was shallower and steeper during McGee time. The 
McGee till, therefore, was most probably emplaced as an alb moraine. Its present 
position is not evidence of later Sierran frontal uplift by faulting. [See Christensen 
ibid., v. 77, p. 163-182, 1966.]—Author’s abstract ; 


00631 Lovell, H. L. Eby township, District of Timiskaming: Ontario Dept. Mines 

Prelim. Geol. Map P. 448, scale 1 in. to 1/4 mi., text, 1968. 0059 
All bedrock in Eby Township is Precambrian; from oldest to youngest, the rocks 
are: Keewatin-type mafic and felsic flows, tuffs, agglomerates, and iron-formation: 
amphibolite gneiss; Timiskaming-type sedimentary and _ volcanic rocks: 
Haileyburian-type mafic to ultramafic bosses; Algoman-type felsic intrusive rocks: 
Matachewan mafic intrusive dikes; and Cobalt sedimentary rocks. The Keewatin- 
type rocks form a northwest-plunging synclinorium that has been refolded. Strong 
faults and lineaments strike northwest and northeast, the most important being part 
of the Larder Lake fault zone in the northern part. Iron-formation and sulfides 
are present; possibilities exist for base metals and gold.—_MCM 


00386 Low, Philip F.; Anderson, Duwayne M.; Hoekstra, Pieter. Some thermodynamic 
relationships for soils at or below the freezing point—[Pt.] 1, Freezing point 
depression and heat capacity: Water Resources Research, v. 4, no. 2, p. 379-394, 
illus., tables, 1968. 

An extended equation was derived relating the relative partial molar free energy 0653 
of water in soil to its freezing point depression (fpd) and relative partial molar heat 
content, and a table relating these three quantities was used with experimental data 
to obtain a curve of fpd versus water content for Na~Wyoming bentonite. If the 
activity of liquid water in clay is a single-valued function of liquid water content, 
and the ice has the properties of pure bulk ice, this curve also represents the relation 
between fpd and unfrozen water in the partly frozen clay. An equation for heat 
capacity of partly frozen soil was also derived and employed to calculate heat 
capacities of clay at different water contents and sub-zero temperatures.—from 
Authors’ abstract 


Low, Philip F. See Mokady, Raphael S. 00459 


00570 Luedemann, H. D.; Kennedy, G. C. Melting curves of lithium, sodium, and 

rubidium to 80 kilobars: Jour. Geophys. Research, v. 73, no. 8, p. 2795-2805, 
illus., table, 1968. 066 
The melting curves of Li, Na, K, and Rb have been determined to pressures of 
80 kb. Rather sharp changes in the slopes of the melting curves are shown for 
Li, K, and Rb at pressures of approximately 60 kb, and little change between 60 
and 80 kb. This abrupt flattening of the melting curve may represent maxima in 
the fusion curves analogous to that previously discovered for cesium. The curve 
for Na is regular and increases to the highest pressure obtained. The melting curve 
of Na is linear with the volume of the melting solid to 80 km. The breaks in 
slopes of the fusion curve probably associated with maxima in K, Rb, and Cs take 
place when the solids have undergone a total compression of approximately 35 
percent, whereas the break in slope of the Li curve takes place at a total compression 
of approximately 22 percent.—from Authors’ abstract 


Luna, Luis Canales. See Robson, Geoffrey R. 00722 


06735 Lundelius, Ernest L., Jr. Late-Pleistocene and Holocene faunal history of central 
Texas, in Pleistocene extinctions—The search for a cause—Internat. Assoc. 
Quaternary Research, 7th Cong., 1965, Proc., V. 6: New Haven, Conn., Yale Univ. 066 
Press, p. 287-319, illus., table, 1967. 


The late- and post-Pleistocene faunal sequence of central Texas consists of 3 
assemblages: (1) late-Pleistocene fauna of large, extinct forms, (2) extant 
species no longer found in central Texas, and (3) species still occurring in central 
Texas. This total fauna persisted until about 8,000 B.P. when the majority of (1) 
became extinct. The last of group (2) left the country about 1,000 years ago. The 
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Recent fauna composition was attained with the appearance of Tayassu tajacu and 
Dasypus novemcinctus, in very late Holocene deposits. The withdrawal of (2) over 
the last 10,000 years suggests a climatic change to drier and/or warmer conditions. 
More seasonal contrast, marked by the hot dry summers now characteristic, may 
be sufficient to account for their disappearance.—from Author’s abstract 


Luthin, J. N. See Norum, D. I. 00391 


00595 Malkus, W. V. R.  Precession of the Earth as the cause of geomagnetism: 
Science, v. 160, no. 3825, p. 259-264, illus., 1968. 


It is proposed that the precessional torques acting on the Earth can sustain a 
turbulent hydromagnetic flow in the molten core. A gross balance of the Coriolis 
force, the Lorentz force, and the precessional force in the core fluid provide estimates 
of the fluid velocity and interior magnetic field characteristic of such flow. These 
values, together with a balance of the processes responsible for decay and 
regeneration of the magnetic field, lead to an estimate of the magnetic field external 
to the core which is consistent with observations, but its value depends on the 
speculative value of the electrical conductivity of the core material. A laboratory 
test of the proposal, made on fluid-filled rotating spheroids, indicates that a laminar 
flow in the core, due to precessions, would have weak hydrodynamic instabilities 
at most, but that finite-amplitude hydromagnetic instability could lead to fully 
turbulent flow.—DBV 


06537 Mallory, William W. Pennsylvanian and associated rocks in Wyoming: U.S. 
Geol. Survey Prof. Paper 554-G, p. G1-G31, illus., table, 1967. 


The Pennsylvanian System in Wyoming is principally the Amsden and Tensleep 
Formations, grading eastward into the Minnelusa, Hartville, Casper, and Fountain 
Formations and southward into the Weber and Morgan Formations. The Amsden 
includes, in ascending order: Darwin Sandstone, Horseshoe Shale, and Ranchester 
Limestone. The Darwin is of Chester age, the Horseshoe, Chester and Morrow 
ages, and the Ranchester, mostly Atoka age. The Tensleep Sandstone is Des Moines 
age in the Bighorn and Wind River basins; in central Wyoming, however, it and 
other formations contain beds of Missouri, Virgil, and Early Permian ages. 
Pennsylvanian deposition took place on the stable Wyoming shelf, but uplift of the 
Pathfinder and Front Range elements of the Ancestral Rocky Mountains resulted 
in deposition of arkose of the Fountain Formation in adjacent basins. WWM 


06613 Malott, D. F. Shallow geophysical exploration by the Michigan Department 
of State Highways, in Highway geology symposium, 18th Ann., 1967, Proc.: Purdue 
Univ. Eng. Bull., v. 51, no. 4 (Eng. Ext. Ser. 127), p. 104-134, illus., tables, 1967. 


Michigan uses the Barnes layer method and Moore cumulative curve method of 
resistivity interpretation; each method is discussed and examples given. The two 
methods generally complement each other. The refraction seismic method is also 
discussed. The Department has single- and multi-trace seismic equipment, used 
for various purposes. A variety of boring equipment is available for correlation 
borings and soil and rock sampling. Geophysical surveys are conducted on proposed 
roadway cut sections and borrow areas, the latter including dry and underwater 
borrow. In addition, surveys are made to aid in solving special problems, such 
as bedrock strength evaluations and materials inventories for land appraisal and 
right-of-way litigations.— from Author’s abstract 


Mannada Rani, R.G. See Duthie, H. C. 06505 
Manuel,O. K. See Bennett, J. H. 00651 
06627 Martin, P. S.; Wright, H. E., Jr. (editors). Pleistocene extinctions—The search 
for a cause—Internat. Assoc. Quaternary Research, 7th Cong., 1965, Proc., V. 6: 
New Haven, Conn., Yale Univ. Press, 453 p., illus., tables, 1967. 
This symposium contains nineteen different articles dealing with two general topics: 


facets of the problem of causes of extinctions, and regional aspects and case histories. 
Sixteen papers are cited separately. HRC 
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06628 Martin, Paul S. A bestiary for Pleistocene biologists, in Pleistocene extinctions— 
The search for a cause—Internat. Assoc. Quaternary Research, 7th Cong., 1965 
Proc., V. 6: New Haven, Conn., Yale Univ. Press, p. 1-62, illus., 1967. , 


This summary of the animals discussed in the remainder of this symposium contains 
a brief description of all fossil vertebrate genera except the fishes; living forms are 
barely mentioned. The phylogenetic arrangement follows that used by Simpson 
(1945). Mammals predominate, and birds are a poor second so far as the record 
of extinctions is concerned.—HRC 


06630 Martin, Paul S. Prehistoric overkill, in Pleistocene extinctions—The search for 


a cause—Internat. Assoc. Quaternary Research, 7th Cong., 1965, Proc., V. 6: New 
Haven, Conn., Yale Univ. Press, p. 75-120, illus., tables, 1967. 


A sudden wave of large-animal extinction, involving at least 200 genera, 
characterizes the late Pleistocene. Except on islands where smaller animals 
disappeared, extinction struck only the large terrestrial herbivores, their ecologically 
dependent carnivores, and their scavengers. Although it may have occurred during 
times of climatic change, the event is not clearly related to climatic change. 
Extinction closely follows the chronology of prehistoric man’s spread and his 
development as a big-game hunter. No continents or islands are known in which 
accelerated extinction definitely predates man’s arrival. The phenomenon of overkill 
alone explains the global extinction pattern.—from Author’s abstract 


00596 Mason, Brian; Nelen, J.; White, John S., Jr. Olivine-garnet transformation in 


a meteorite: Science, v. 160, no. 3823, p. 66-67, 1968. 


Garnet has been identified for the first time as a meteorite mineral in the Coorara 
chondrite from Western Australia. It replaces olivine grains in a | mm veinlet 
traversing the body of the meteorite. The associated olivine has abnormally low 
birefringence, which suggests a highly shocked condition. Microprobe analyses do 
not distinguish the garnet from the associated olivine, which has the composition 
(Mg7z5Fe2;)2SiO,; the garnet may have the composition Mg;FeSi;0i. but be 
unresolvable from the accompanying olivine, or alternatively is nonstoichiometric. 
Transformation of olivine to garnet under high pressure could have significant 
implications for the phase composition of the Earth’s mantle.— Authors’ abstract 


06502 Matthews, R. K. Diagenetic fabrics in biosparites from the Pleistocene of 


Barbados, West Indies: Jour. Sed. Petrology, v. 37, no. 4, p. 1147-1153, illus., 
1967. 


Diagenetic modifications in the coral cap of Barbados occurred in the marine 
environment, in the fresh water vadose zone, or in some environment intermediate 
between the two. Observed cementation fabrics include monocrystalline and 
polycrystalline syntaxial overgrowths, and crusts. Moldic secondary voids occur 
after grains with or without micrite envelopes. Larger scale solution vugs are present 
also.— HEC 


00728 Matthews, William H., 3d. The story of the earth: Irvington-on-Hudson, N.Y., 


Harvey House, 124 p., illus., 1968. 


This elementary book of eight chapters tells how earth scientists have studied our 
planet and uncovered many mysteries locked in its rocks, minerals, and fossils, and 
answered questions that have puzzled man since the dawn of history. Following 
an introduction, the topics include: minerals, rocks of different types, volcanoes, 
earthquakes and the Earth’s interior, mountain building, weathering and erosion, 
fossils, and the calendar in the rocks. Selected references of a popular nature, small 
glossary of geologic terms, and an index are appended._GDC 


06575 Mattingly, G. E. G.; Talibudeen, O. Progress in the chemistry of fertilizer and 


soil phosphorus, in Topics in phosphorus chemistry, V. 4: New York and London, 
Interscience Publishers, p. 157-290, illus., tables, 1967. 


This paper deals mostly with prepared fertilizers, their reactions with soils, and 
agricultural evaluation. However, one section concerns the natural origin of 
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phosphorus in soils, both inorganic and organic, and identification of its forms, 
which may not be positive; the influence of soil types on forms taken by phosphorus 
is tabulated. The adsorption of phosphate on soils, clay minerals, calcium carbonate 
and other soil constituents is discussed in some detail, also the rate of isotopic 
exchange and the diffusion of phosphate ions—GDC 


Mauger, Richard L. See Livingston, Donald E. 00541 


06704 Maxey, George B. Ground-water research for the future, in Water, geology 
and the future—Conf. [Indiana University, 1964]: Bloomington, Ind., Indiana Univ. 
Water Resources Research Center, p. 115-117, 1967. 


The author stresses that ground water studies require a highly interdisciplinary 
approach. Areas of great importance in ground water studies include: synthesis 
and critique of basic data and research, flow in unsaturated porous media, problems 
of mass transport and principles and mechanics of diffusion and dispersion in porous 
media, and problems of water motion and chemical changes in saturated and 
unsaturated clays. Other areas of high potential return are: dynamics of flow 
systems, microflow of water through porous media, static characteristics of porous 
media, and kinetic features of porous media.— MST 


00599 Maxwell, John C. Continental drift and a dynamic earth: Am. Scientist, v. 
56, no. 1, p. 35-51, illus., table, 1968. 


This is a discussion of the mechanism of continental ‘drift, based upon a lecture 
given for the Society of the Sigma Xi. The various facts of drift are reviewed, 
and the evidence, both pro and con, regarding the origin of the energy from the 
mantle is discussed. The oceanic ridges are considered the result of a diapiric rise 
of hot mantle material: the same is true of the young mountain ranges, inasmuch 
as ultramafic rocks, presumably from the mantle, are found intruded into them. 
The driving force for the diapiric rises is the sinking of the cooler intervening area 
of the normal crust. An expanding crust, therefore, is not required.— HRC 


06599 McAtee, James L., Jr.; Cheng, Francis S. Difference in apparent 
interstratification of an organo-montmorillonite dispersed in various organic 
solvents—[Pt.] 1, X-ray diffraction study: Am. Mineralogist, v. 52, nos. 9 
10, p. 1386-1398, illus., tables, 1967. 


The degree and type of interstratification of a dimethyldioctadeclamine 
montmorillonite, prepared from a centrifuged Wyoming bentonite, after dispersion 
in various organic solvents were studied by X-ray diffraction methods. Diffraction 
data from oriented films were obtained at three temperatures and from these Fourier 
curves and Fourier transforms were prepared. A comparison of the physical 
properties with the Fourier curves and transforms at various temperatures showed 
a general relation between the amount of apparent interstratification, the structure 
of the organic solvent, and the type of interaction between the solvent and the 
organo-montmorillonite.— MR 


06611 McCamis, John G.; Griffith, Lawrence S. Middle Devonian facies relationships, 
Zama area, Alberta: Bull. Canadian Petroleum Geology, v. 15, no. 4, p. 434-467, 
illus., tables, 1967. 


The Zama area of northwestern Alberta is within the Middle Devonian Black Creek 
basin, which lay across the axis of the much larger Elk Point basin during deposition 
of the lower part of the Upper Elk Point Subgroup. From base to top, the Upper 
Elk Point comprises three formations: the Keg River containing organic reefs 350 
feet high, the evaporitic Muskeg, and the thin brackish-water Watt Mountain. The 
upper reef member of the Keg River and the Zama Member of the Muskeg are 
oil bearing. The lower anhydrite member of the Muskeg Formation separates the 
two reservoirs in reef flank positions, but the reservoirs are connected over full reef 
buildups. The proposed Bistcho Member at the top of the Muskeg Formation and 
thin calcarenites in the uppermost Middle Devonian Slave Point Formation, which 
overlies the Upper Elk Point, are gas reservoirs. CAS 
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00398 McColl, J.G. A mechanism of cation transport in mineral soil [abs.]: Northwest 
Sci., v. 42, no. 1, p. 39, 1968. 
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00419 McCoy, Scott, Jr. Paleontology and paleoecology of Wann Formation 
northeastern Oklahoma [abs.]: Oklahoma Geology Notes, v. 28, no. 2, p. 88, 1968: 
Am. Assoc. Petroleum Geologists Bull., v. 52, no. 3, p. 540-541, 1968. ; 


00566 McGavock, E. H. Basic ground-water data for southern Coconino County 
Arizona: Arizona Land Dept. Water-Resources Rept. 33, 48 p., illus., tables, 1968. ; 


In this area of about 10,600 sq mi of mostly grazing land the principal centers of 
population, also the city of Winslow in Navajo County, obtain water from wells 
in Coconino County. The tabulated and illustrated data include information on 
springs and on wells drilled between 1900 and 1967, arranged in numerical order 
by township, range, and section. Most of the well data, logs, well discharges, and 
reported drawdowns were obtained from well owners and drillers. Water levels 
were measured and chemical analyses made mostly by personnel of the US. 
Geological Survey. A map locates the selected springs and wells and altitude of 
water level in the Coconino Sandstone and Supai Formation as of June 1967. 
Water~—bearing strata are listed in a table of well records. GDC 


McGugan, Alan. See Arai, Mary Needler. 00487 


00630 Mcllwaine, W. H. South Lorrain township (north part), District of Timiskaming: 
Ontario Dept. Mines Prelim. Geol. Map P. 289, scale 1 in. to 1/4 mi., text, revised 
1968; originally published 1965. 


Oldest rocks in the map-area are the metavolcanic rocks commonly referred to as 
Keewatin; the greater part of the unit is composed of fine-grained intermediate to 
mafic metavolcanic rocks which are intruded by lamprophyre dikes. Unconformably 
overlying the older rocks is the sedimentary Cobalt Group, made up of the Lorrain, 
Firstbrook, and Coleman Formations. Nipissing Diabase intrudes both the 
metavolcanic rocks and the Cobalt Group. Numerous faults with a dominant 
northwest strike traverse the area; some are probably Paleozoic. Silver, generally 
in the native state, is the most important economic mineral; associated with it are 
cobalt minerals and minor chalcopyrite and pyrite.—-MCM 


00399 McKee, Bates. Multiple igneous intrusions near Carlton, Washington [abs.]: 
Northwest Sci., v. 42, no. 1, p. 39, 1968. 


McKee, Bates. See Diery, Hassan D. 00427 


00523 McKee, Edwin D.; Hamblin, W. Kenneth; Damon, Paul E. K~—Ar age of lava 
dam in Grand Canyon: Geol. Soc. America Bull., v. 79, no. 1, p. 133-136, illus., 
1968. 


The K-Ar age of the basal basalt flow at the bottom of the ‘“‘Lower Canyon group” 
of lavas near Toroweap fault is 1.16+40.18 standard deviation (sd) m.y. This 
represents a minimum age of Grand Canyon, for at the time the lava formed, the 
canyon was essentially as deep as it is today. Since that time the Colorado River 
has cut through the 550-ft lava dam at the mouth of Toroweap Valley, an additional 
50 feet of Paleozoic strata below, and through one or more younger lava dams 
in the area: downstream it has cut through 100 feet of younger intracanyon lavas.- 
Authors’ abstract 


06668 McLachlan, Dan, Jr. The geometry of crystals, Chap. 4 in Handbook of X 
rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): 
New York and London, McGraw-Hill Book Co., 26 p. (paged separately), illus., 
tables, 1967. 


Under the crystalline state, crystal faces, stereographic projections, and 
manifestations of symmetry are discussed. Tabulation of crystal classes includes 
crystal systems and space lattices, and Miller indices and interplanar spacings. 
Schoenflies and international symbols for 230 space groups are listed, and the 
reciprocal lattices reviewed.—ESL 
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Petrography and sedimentology of the Blakeley Formation, 
Kitsap County, Washington [abs.]: Northwest Sci., v. 42, no. 1, p. 39-40, 1968. 


06465 McLean, James D., Jr. A preliminary foraminiferal investigation of two wells 


from Crisfield area, Maryland, App. in Hydrogeologic data from the Janes Island 
State Park test well, Somerset County, Maryland: Maryland Geol. Survey Basic 
Data Rept. 3, p. 22-24, illus., 1967. 


Samples from Crisfield Well 4 differ from those taken at 10-ft intervals from the 
deeper test well in Janes Island State Park. Below 700 feet, Eocene glauconitic 
beds 854 feet thick include Uvigerina cookei and carbonized plant debris. Below 
800 feet, is the Paleocene, the top occurrence of Ellipsonodosaria and Vaginulinopsis, 
having Vincentown (N.J.) aspects below 920 feet. Pelagic Paleocene occurs from 
1,000 to 1,060 feet with Globigerinoides; the base is heavily glauconitic. The 1,060 
to 1,140 ft interval is barren coarse sand in Well 4, but alternating with clay in 
the test well and glauconitic at the base. The interval from 1,142 feet to the bottom 
is more continental and may be non-fossiliferous Cretaceous; a concentration of 
Paleocene microfossils in Well 4 suggests downwell contamination.—GDC 


Mead, Cynthia W. See Leonard, B. F. 00525 


Means, Raymond E. See _ Parcher, James V. 00563 


00388 Meason, J. L.; Rao, M. N. Heavy rare gases from Leighton chondrite: Jour. 


Geophys. Research, v. 73, no. 6, p. 2297-2298, tables, 1968. 


Results are presented of measurements of the isotopic composition and abundances 
of Kr and Xe in the dark phase of the Leighton bronzite chondrite. Values of 
nine Xe isotopes are tabulated along with those for Murray and for atmospheric 
Xe; values of 5 Kr isotopes in Leighton are compared with atmospheric Kr. The 
Xe-129/Xe-130 ratio in Leighton is very high; the excess of Xe-129 seems to be 
clearly associated with the large abundance of iodine reported by Clark and others 
(1967). The composition of the light Xe isotopes does not indicate any contribution 
from spallation reactions, and the heavy Xe isotopes seem to be similar to the 
primordial composition of Murray. All the Kr isotopes in Leighton seem to be 
present in excess over the atmospheric values. The excess of Kr—86 is similar to 
that found in Fayetteville.—DBV 


00632 Mefferd, M. G.; Johnson, R. A. Wayside Canyon oil field: California Div. 


Oil and Gas, California Oil Fields—Summ. Operations 1967, v. 53, no. 1, p. 65 
69, illus., tables, 1968. 


Formations penetrated in the Wayside Canyon field (west-central Los Angeles 
County) range in age from upper Miocene to Recent; except for some superficial 
alluvium and terrace deposits, the Saugus Formation (Pleistocene) is exposed over 
the entire field. Oil accumulation is in a stratigraphic trap on a homocline which 
dips SW 4°-11°. The two producing zones are the Yule 1-A and the Yule 
(Pliocene).-M CM 


00649 Megrue, G. H. Rare gas chronology of hypersthene achondrites and pallasites: 


Jour. Geophys. Research, v. 73, no. 6, p. 2027-2033, illus., tables, 1968. 


Three hypersthene achondrites and olivine from six pallasites were analyzed for 
potassium and isotopic abundances of helium, neon, and argon. The potassium 
abundances of these meteorites, except Johnstown, were found to be much lower 
than previously reported. K-—Ar ages of the hypersthene achondrites are >3.2 b.y. 
Three pallasites have concordant K-—Ar ages of 4.3 b.y., and three gave anomalous 
results. He-3, Ne-21, and Ar-38 radiation ages of the hypersthene achondrites 
are concordant at 20 m.y. Radiation ages of the pallasites vary from 25 m.y. to 
205 m.y. Heating of these meteorites after crystallization has been negligible. 
Author’s abstract 


Meintzer, Robert E. See Mitchell, Richard S. 06590 
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00614 Menzer, Fred J., Jr.; Fellowes, Terence L. A technique for constructing multiple 
working cross sections—A study for students: Jour. Geol. Education, v. 16, no 0064 
1, p. 9-12, illus., 1968. ; 


The technique presented for analyzing a problem involving data from many 
randomly oriented points permits all possible cross sections to be qualitatively 
analyzed prior to drafting the most representative. Drill-hole or measured-section 
locations are plotted on a base map, preferably geologic, mounted on plywood and 
covered with a transparent overlay. Datum is marked on graphic logs of data from 
each station: type of datum can be a specific altitude, a marker bed, or a conspicuous 
point on a geophysical log. Each, thumb-tacked to the base at its respective position, 
can be rotated normal to any desired line of section. Interpretation of anomalies 
can be sketched on the overlay from the logs, from projections of other cross 
sections, and from the geologic underlay. GDC 


06747 Mering, J.; Oberlin, A. Electron-optical study of smectites, in Clays and clay 
minerals Clay Minerals Conf., 15th, Pittsburgh, Pa., 1966, Proc.: London and 
New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 27), p. 3-25, illus, 066 
tables, 1967. 


Combined electron microscopy and selected area diffraction (SAD) was applied to 
montmorillonites, nontronite, and hectorite. Only elementary layers of Wyoming 
montmorillonite and of nontronite are single two-dimensional crystals. Elementary 
layers of montmorillonite from Camp-Bertaux [Morocco] are formed by edge-to- 
edge associations of very small elements. Layers of hectorite are formed by edge- 
to-edge association of laths. SAD patterns of Wyoming montmorillonite show that 
the single layer plane symmetry group is clml; nontronite layers belong to group 
c2mm. In turbostratic smectites, layers are stacked with mutual rotations around 
the perpendicular to their plane: this explains absence of Ak/ reflections. High 
resolution diffraction patterns show that only the structure of hectorite approaches 
the ideal model: nontronite and montmorillonite exhibit appreciable distortions. 
from Authors’ abstract 


Meyer,R.W. See Degens, E. T. 06471 


00578 Meyn, H. D. Roberts township, District of Sudbury: Ontario Dept. Mines 
Prelim. Geol. Map P. 449, scale | in. to 1/4 mi., text, 1968. 


Main rocks in Roberts Township, in order of decreasing age, are: pre-Huronian 

schistose mafic and felsic metavolcanic rocks, intruded by granite, both intruded 
by mafic dikes; Huronian— Mississagi, Bruce, Espanola, Serpent, Gowganda, and 
Lorrain Formations: and late mafic intrusive rocks. Pre Huronian metavolcanics 00. 
and metasediments are schistose to gneissic with near vertical foliations. Granite 
shows very little foliation and is commonly massive. Huronian metasediments are 
all in a near vertical position and faulted in a complex pattern thus obliterating 06: 
most stratigraphic successions. Minor amounts of sulfides, small lenses of iron 
formation, and traces of molybdenum have been found, but the main economic 
interest is in the uranium mineralization in the Mississagi Formation in the 
northeastern part of the township.._MCM 


00579 Meyn, H. D. Creelman township, District of Sudbury: Ontario Dept. Mines 
Prelim. Geol. Map P. 450, scale | in. to 1/4 mi., text, 1968. 


In Creelman Township the main rock units recognized, in order of decreasing age. 
are: pre-Huronian— predominantly granitic with numerous inclusions of pre-granite 
volcanic and sedimentary rocks: Huronian— Mississagi, Bruce, Espanola, Serpent. 
Gowganda, and Lorrain Formations; and late mafic intrusives. Youngest rock is 
an olivine diabase dike exposed in the northeast section. Metavolcanics and 
metasediments of the pre-Huronian complex are strongly sheared and folded into 
a vertical position, as are the foliations in the intruding granite. In the Huronian 
metasediments dips are consistently near 90° and faulting has completely obliterated 
any stratigraphic sequence. Uranium in the Mississagi is the only mineralization 
of economic interest found to date... MCM 
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00642 Mikumo, Takeshi. Atmospheric pressure waves and tectonic deformation 
associated with the Alaskan earthquake of March 28, 1964: Jour. Geophys. 
Research, v. 73, no. 6, p. 2009-2025, illus., tables, 1968. 


Atmospheric pressure disturbances with periods as long as 14 min were recorded 
by microbarographs along the Pacific coast and in Alaska after the Alaskan 
earthquake of March 28, 1964. Phase and group velocities of the disturbances are 
consistent with those observd in atmospheric nuclear explosions and with 
theoretical dispersion curves for acoustic-gravity waves. These velocities and field 
observations in the epicentral region suggest that the pressure disturbances might 
have been caused by rapid vertical ground displacement at the source. Theoretical 
barograms have been constructed on the basis of estimates for the source dimension, 
amount of uplift and subsidence, and time rate of displacement. Agreement between 
observed and theoretical barograms appears sufficient to support the above 
hypothesis, suggesting a possible range for the time rate of surface tectonic 
deformation.—from Author’s abstract 


06619 Miles, Robert D. Anyone can interpret soil groups from aerial photographs, 
in Highway geology symposium, 18th Ann., 1967, Proc.: Purdue Univ. Eng. Bull., 
v.51, no. 4 (Eng. Ext. Ser. 127), p. 17—26, tables, 1967. 


A presentation is given of basic concepts of airphoto interpretation of engineering 
soil groups for engineering site selection studies. Fundamental principles are 
discussed as are the concepts of airphoto patterns. Airphoto patterns are subdivided 
on the basis of elements of form and elements of tone. Applications of color 
photography and infrared imagery are briefly discussed.— Author’s abstract 


00564 Miller, Arthur. Duc de Chaulnes’ method for refractive-index determination: 
Optical Soc. America Jour., v. 58, no. 3, p. 428, illus., 1968. 


Introduced 200 years ago, Chaulnes’ method still enjoys considerable use, although 
its accuracy is limited in that high-power microscope objectives require use of thin 
specimens. In this investigation, using a fine fiber as a focusing target and a high 

power ocular, the focus with an ordinary objective at 5.7 mm could be reproduced 
repeatedly to within about Iu. Crystal thicknesses measured both with an ordinary 
micrometer and under a microscope with a stage micrometer agreed within 2.5y. 
However, some positive deviations from literature values, by several times the 
estimated accuracy of 0.002, are due to behavior of nonparaxial rays. An expression 
taking this into account, derived in terms of the aperture of the objective, gives 
satisfactory results without the necessity of calibration. _GDC 


00384 Miller, Charles N., Jr. Preliminary report on petrified pine cones from the 
Oligocene of western Montana [abs.]: Northwest Sci., v. 42, no. 1, p. 40, 1968. 


06456 Miller, Halsey W. Cretaceous vertebrates from Phoebus Landing, North 
Carolina: Acad. Nat. Sci. Philadelphia Proc., v. 119, p. 219-239, illus., 1967. 


Vertebrates described from a channel sandstone within the Upper Cretaceous Black 
Creek Formation include: the fishes Carcharias sp., Isurus sp., Squalicorax cf. S. 
pristodontus (Morton), Ischyriza mira Leidy and Egertonia? sp.: the turtles 
Taphrosphys dares Hay, Trionyx halophila Cope, and Trionyx sp.: the mosasaurs 
Tylosaurus sp., a Platycarpus—like form, and Macrosaurus impar Leidy: the crocodiles 
Crocodylus rugosus (Emmons) and Leidyosuchus? sp., questionably identified species 
of Ornithomimus, Gorgosaurus, Hadrosaurus, and a coelurosaur. The fauna is of 
lower Campanian age and is closely allied to the Belly River Fauna of the Western 
Interior.__from Author’s abstract 


00455 Miller, Robert C. Geologic map of the Russellville quadrangle, Logan County, 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-714, scale 1:24,000, section, 
text, 1968. 


Limestone from the Paint Creek and Renault Limestones is the most important 
known mineral resource in the Russellville quadrangle; two quarries are currently 
operating for road metal, aggregate, and agricultural limestone.—MCM 
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Miller, Thomas P. See Patton, William W., Jr. 00593 in 
ca 
06488 Millman, Peter M. Comment on note by M. J. Frost [The term “meteorite, 
1967]: Meteoritics, v. 3, no. 4, p. 255, 1967. 00459 
th 
Millman points out that the I.A.U. definition of a meteorite is not included in Frost's I 
review (ibid., p. 253-255), but that it includes the variations shown.— HRC 
M 
Mills, J. Peter. See Anderson, Jay Earl, Jr. 00524 A 
or 
00440 Milne, V. G. Sewell township, District of Sudbury: Ontario Dept. Mines Prelim, y 
Geol. Map P. 464, scale 1 in. to 1/4 mi., text, 1968. . 
t 
With the exception of some late formed diabase dikes, all rocks in Sewell- th 
Kenogaming townships are of Archean age. A complexly folded mass of : 
metavolcanics, pyroclastics, iron-formation, and metasediments, intruded by igneous r 
rocks, occupies most of southern Sewell and northern Kenogaming townships; the 
remainder is underlain by plutonic rocks which intrude the metavolcanics and 00418 


metasediments. Foliation near the granitic and ultramafic intrusions tends to follow 
the intrusive contact; dips are predominantly steep to the north or vertical which G 
implies overturning of folds to the south. There are several gold, copper, nickel, 
iron, and asbestos showings in both townships. Emphasis over the years has shifted 


from gold prospects to the base metal, iron and asbestos potential—_MCM was 
00441 Milne, V.G. Kenogaming township, District of Sudbury: Ontario Dept. Mines 

Prelim. Geol. Map P. 465, scale 1 in. to 1/4 mi., text, 1968. - 

Descriptive notes for Sewell and Kenogaming townships are abstracted for Map is 

P. 464, Milne, 1968.—-MCM te 


Mintzer, Olin W. See Struble, Richard A. 06620 


06590 Mitchell, Richard S.; Meintzer, Robert E.  Lithiphorite from Charlottesville, 00453 
Virginia: Am. Mineralogist, v. 52, nos. 9-10, p. 1545-1549, tables, 1967. T 


Lithium- poor lithiophorite occurs as pulverulent to massive, dull to metallic black, 


shell-like coatings and botryoidal crusts on joints and fractures in milky quartz S 
veins. X-ray powder diffraction data indexed on the monoclinic structure of P 
Wadsley (1952) are given. Semi—quantitative spectrographic analysis indicates a low L 
lithium content (0.2-03 percent) and supports the suggestion by Fleischer and Faust sl 
(1963) that lithium—free lithiophorite may exist. -MEM 00530 
06549 Mitchell, Robert E. A realistic approach to shallow geophysical investigations sl 
through complementary usage, in Engineering geology and soils engineering 1 
symposium, 5th Ann., Pocatello, Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, 
p. 157-172, tables, 1967. T 
g 
Seismic refraction has limitations in exploration problems, as do electrical resistivity b 
determinations. In many cases, however, the limitations of each can be covered T 
by the other, and certain unique solutions can be developed. Numerous examples I 
are cited from the engineering geology point of view. For instance, if a very high I 
velocity and very high resistance unit were detected below the surface, the 
interpretation would have to be bedrock. If a low velocity-high resistance material 06534 
were detected, it would have to be a clean granular material.— HRC ; 
00434 Moiola, R. J.; Phillips, B. J.; Weiser, Daniel. Differentiation of beach, river, 
and inland dune sands by whole-phi textural parameters: Oklahoma Geology T 
Notes, v. 28, no. 2, p. 61-64, illus., 1968. : 
A total of 593 published and unpublished whole-phi grain-size analyses of sands c 
from various parts of the world were selected for study. Using the formulas of P 
Folk and Ward (1957), textural parameters (mean diameter, standard deviation, 
skewness, kurtosis) were computed and all possible combinations of parameters _ 


were plotted to evaluate their effectiveness in differentiation. Results, summarized 
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in plots, indicate that whole-phi textural parameters are genetically meaningful and 
can be useful in interpreting depositional environments of ancient sands.— ESL 


00459 Mokady, Raphael S.; Low, Philip F. Simultaneous transport of water and salt 
through clays—[Pt.] 1, Transport mechanisms: Soil Sci., v. 105, no. 2, p. 112- 


131, illus., tables, 1968. 


Measurements were made at several locations in pastes of Na~Wyoming and Na- 
Aberdeen bentonites through which steady-state transport of water and salt was 
occurring. The average activity coefficient of Na* was much smaller than unity 
and of Cl larger than unity. These relationships were explained on the basis of 
electrical interaction between the ions and the clay. The diffusion coefficients of 
the water and ions were markedly influenced by proximity to the clay surfaces, as 
well as by steric effects. Proximity to the clay surfaces was presumed to affect 
the diffusion coefficients because of the increased viscosity of the water and the 
increased opportunity for electrical interaction in the interfacial regions.—from 
Authors’ abstract 


00418 Moody, J. D.; Spivak, J. Giant oil fields of North America [abs.]: Oklahoma 
Geology Notes, v. 28, no. 2, p. 88, 1968; Am. Assoc. Petroleum Geologists Bull., 
v. 52, no. 3, p. 542, 1968. 


06680 Mook, Charles C. Preliminary description of a new goniopholid crocodilian: 
Kirtlandia, no. 2, 10 p., illus., 1967. 


A goniopholid crocodile, Eutretauranosuchus delfsi n.g., n.sp., from the Morrison 
Formation, Jurassic, near Canon City, Colorado, is described. The new crocodilian 
is unique in showing a palatal opening anterior to the internal nares and medial 
to the palatal vacuities.—Author’s abstract 


Moore,S.L. See Klemic, Harry. 00456 


00453 Moore, Samuel L. Geologic map of the Pembroke quadrangle, Christian and 
Todd Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-709, scale 
1:24,000, section, text, 1967 [1968]. 


Small tonnages of limestone were produced from four quarries (abandoned) in the 
Pembroke quadrangle in the Ste. Genevieve, Renault, and Paint Creek Limestones. 
Large areas are underlain by the Ste. Genevieve and Renault which are probably 
suitable for road metal, aggregate, and agricultural lime.—MCM 


00530 Moores, E. M. Mio-—Pliocene sediments, gravity slides, and their tectonic 
significance, east-central Nevada: Jour. Geology, v. 76, no. 1, p. 88-98, illus., table, 
1968. 


The Horse Camp formation (herein named) of Miocene-Pliocene age contains 
gravity-slide masses of older rocks, and related monolithic breccia and muddy 
boulder breccia, that interfinger with and grade into less chaotic sedimentary rocks. 
The sequence of rocks records the development of pronounced local relief on basin 
range topography in Miocene-Pliocene time, and contemporaneous movement on 
low-angle faults in the source area.—ETR 


06534 Morey, G. B. Stratigraphy and sedimentology of the Middle Precambrian Rove 
Formation in northeastern Minnesota: Jour. Sed. Petrology, v. 37, no. 4, p. 1154 
1162, illus., tables, 1967. 


The Rove Formation consists of argillite, siltstone, and graywacke. Intrastratal 
bedding structures and deformation structures imply deposition of the coarse 
material by turbidity currents. The heavy minerals and paleocurrent directions are 
consistent with the interpretation that the formation was derived from the lower 
Precambrian rocks north of the Rove outcrop belt.—HAT 


00643 Morgan, W. Jason. Rises, trenches, great faults, and crustal blocks: Jour. 
Geophys. Research, v. 73, no. 6, p. 1959-1982, illus., tables, 1968. 
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The transform fault concept is extended to a spherical surface. The Earth’s surface : 
is considered to be made of rigid crustal blocks, with each block bounded by Tises : 
trenches or young fold mountains, and great faults. On a spherical surface, q block % 
rotates relative to another block. If two adjacent blocks have great faults as common 4 
boundaries, all of these faults must lie on ‘circles of latitude” about the Pole of : 
relative rotation. The velocity of one block relative to the other would be greatest . 
at the “equator” and would vanish at the pole of relative rotation. Offsets in the . 
Mid-Atlantic Ridge appear to be compatible with a pole of relative rotation at 
about lat 62° N., long 36° W. In the Pacific-Antarctic Ridge, the Antarctic block 
is found to be moving relative to the Pacific block about a pole at lat 71° S., Jon y) 
118° E. with a maximum spreading rate of 5.7 cm per yr. Motions of other blocks ~~ 
are discussed.— KAS G 
00417 Morris, Robert C. Petrology and sedimentation of Jackfork sandstones, : 
Arkansas [abs.]: Oklahoma Geology Notes, v. 28, no. 2, p. 88-89, 1968: Am. Assoc s 
Petroleum Geologists Bull., v. 52, no. 3, p. 542, 1968. ‘ 
00663 Morrison, H. F.; Wombwell, E.; Ward, S.H. Analysis of earth impedances using . 
magnetotelluric fields: Jour. Geophys. Research, v. 73, no. 8, p. 2769-2778, illus . 
1968. ' ‘ 
Three magnetotelluric soundings were made on a profile across California to 06501 
determine the distribution of electrical conductivity to depths up to 100 km and : bi 
to relate these values to results of other geophysical crustal studies in the same “1 
area. About 170 hours of orthogonal electrical and magnetic field measurements . 
in the 1-0.001 hz frequency range were analyzed. If only homogeneous or quasi T 
plane waves are considered, a second-order tensor is sufficient to characterize the 
field relationships at a given point on the ground surface. The elements of this 4d 
tensor are constant at a particular frequency. The Z,, apparently are not invariants : 
at a given location, implying that the sources are a definite factor in the impedance - 
calculations and that the conventional assumption of plane waves is not justifiable 
over the period range studied. DBV 
Morrison, W.D. See White, Owen L. 00442 wai 
Moss, John H. See Potter, Noel, Jr. 00467 TI 
Moss, John H. See Wedel, Waldo R. 00597 . 
Mudie, John D. See Harrison, Christopher G. A. 06483 ~ 
00465 Multer, H. G.; Hoffmeister, J. E. Subaerial laminated crusts of the Florida Keys: : 


Geol. Soc. America Bull., v. 79, no. 2, p. 183-192, illus., table, 1968. 


Exposed Pleistocene marine limestones of the Florida Keys are often coated by 
laminated | 6 cm thick calcitic crusts. Heretofore, these crusts have locally been 06500 
identified as indurated marine algal stromatolites similar to the soft, marine, living . 
algal stromatolitic mats of the Florida Keys, which border and occasionally even 
coat the encrusted bedrock; such a juxtaposition is now considered merely S} 
coincidental. C14 dating of five different crust samples reveals a time of formation 


(within the last 4395490 years) during which the land surface was above sea level. = 
Field relationships and laboratory evidence also indicate subaerial origin. Three pl 
general types of crust are: microcrystalline rind, dense laminated, and porous a 
laminated. Similar laminated crusts found in subsurface cores suggest emergence U 
followed by submergence of the Key Largo reef in late Pleistocene time.—from he 
Authors’ abstract na 
00588 Mundorff, James C. Fluvial sediment in the drainage area of K 79 Reservoir, 
Kiowa Creek basin, Colorado: U.S. Geol. Survey Water Supply Paper 1798-D. 
p. DI-D26, illus., tables, 1968. 00492 
The drainage area of K-79 Reservoir, El Paso County, Colo., was studied from 0 
1956 to 1965 as part of a national investigation of trap efficiency of detention A 
reservoirs. During this period, with average annual precipitation near normal, Et 


observed sediment discharge from the reservoir was about 2,610 tons, or 2.5 acre 
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feet: deposition in the reservoir was about 7.5 acre-feet. Trap efficiency was 75 
percent as computed from computed volume of sediment outflow and measured 
volume of deposition, and 83 percent from observed weight of outflow and computed 
weight of deposition. All the bedload discharge and most of the suspended sediment 
discharge were trapped by upstream structures before reaching K-79. Both sediment 
deposition and trap efficiency would have been appreciably greater in absence of 
upstream structures. VMJ 


Munn, Jack. See Brown, Bahngrell W. 06631 


06682 Murphy, James L.; Picking, Larry. A new marine member in the Conemaugh 
Group of Ohio: Kirtlandia, no. 1, 7 p., 1967. 


The Noble Limestone of Pennsylvanian age is described. The type area is a quarry 
of the Ava Brick Company in Buffalo Twp., Noble County, Ohio. The Noble lies 
between the Ewing and Rock Riffle Limestones. At two localities, the Noble overlies 
a thin carbonaceous deposit and an underclay which may represent the Bakerstown 
Coal and Clay. Fossils are largely bryozoans, brachiopods, and crinoid parts. An 
unnamed marine shale that overlies the Upper Bakerstown coal in the vicinity of 
Bakerstown, Pa., may be the stratigraphic equivalent of the Noble.—from Authors’ 
abstract 


06501 Mutch, Thomas A.; Garrison, Robert E. Determination of sedimentation rates 
by magnetic spherule abundances: Jour. Sed. Petrology, v. 37, no. 4, p. 1139-1146, 
illus., tables, 1967. 


The abundance of magnetic spherules in Jurassic cherts of the Austrian Alps 
compared to that in Silurian and Permian salt samples suggests that the chert was 
deposited at a rate ranging from one cm/100 years to one cm/400 years, assuming 
constancy of spherule influx and a reasonable rate of salt deposition. HEC 


Myer, George H. See Slichter, Louis B. 06638 


06675 Naeser, C. W. The use of apatite and sphene for fission track age determinations: 
Geol. Soc. America Bull., v. 78, no. 12, p. 1523-1526, table, 1967. 


The fission track technique is briefly described, and sample preparation techniques 
for sphene and apatite concentrates are discussed. Fission track ages measured on 
seven apatites and two sphenes from various igneous rocks are compared with other 
radiometric dates measured on these rocks, or with the expected geological age. 
In all but one case the fission track age with its expected error agrees with the 
other ages. The one sample not in agreement shows evidence of hydrothermal 
alteration.— Author’s abstract 


Nagata, Takesi. See Kono, Masaru. 06584 


06500 Nagle, J. Stewart. Wave and current orientation of she!ls: Jour. Sed. Petrology, 
v. 37, no. 4, p. 1124-1138, illus., tables, 1967. 


Shell orientation experiments in a flume and a wave tank, and in current and wave 
environments in the field yield a basic difference between wave and current 
orientations. Under current orientation, any particular type of elongate conical or 
plate-form shell tends to point in the same direction which, depending on the shape 
and mass distribution in the shell, may be either into or away from the current. 
Under wave orientation the same shells tend to be aligned parallel to wave crests 
but show no directional orientation within this alignment. Application of the 
concepts were made to Devonian strata in Pennsylvania. 16 


Nash, V.E. See Rhoads, F. M. 06480 


00492 Nations, J. Dale. A new species of cancroid crab from the Pliocene of California: 
Jour. Paleontology, v. 42, no. 1, p. 33-36, illus., 1968. 


A new cancroid crab, Cancer davidi n. sp., is described from the middle Pliocene 
Etchegoin Formation of Kettleman Hills, California. It shows affinities with the 
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Pleistocene to Recent Cancer gracilis Dana of the west coast of North America 
and is probably ancestral to it. A brief summary of fossil species of Cancer from ye 
the West Coast is given. Cancer davidi was associated with Anadara, Forreriq ye 
Kelletia and Trachycardium, genera which are characteristic of intertidal to - 
sublittoral depths in areas where the minimum average surface temperature ) 
(February) is 13°C or higher. Salinity of 20 ppm, or above, is indicated by the 00432 : 
presence of Dendraster.—Author’s abstract bs 
00542 Neal, James T.; Langer, Arthur M.; Kerr, Paul F. Giant desiccation polygons 
P ~ : / Vol 
of Great Basin playas: Geol. Soc. America Bull., v. 79, no. 1, p. 69-90, illus 
tables, 1968. ” - 
ori 
Giant polygonal fissure patterns develop in clay playas and are attributed to 1,5 
desiccation phenomena. Fissures are often 5 m deep and the polygons may attain ye 
a width of 300 m. The mineral constituents in sediments in both the fissured and fl : 
nonfissured areas are predominantly clay minerals, carbonates, salines, and analcite o 
with fine grains of quartz feldspar and ferromagnesium silicates. Fissured playas = 
possess significantly greater quantities of clay and carbonate materials. The bo 
dehydration and shrinkage of the sediments leads to rupture, and the resulting Pe 
fissures form orthogonal polygons characteristic of volume change in a largely ™ 
uniform horizontal mass with one surface exposed.— HR : 06711 
06525 Neiheisel, James; Weaver, Charles E. Transport and deposition of clay minerals, re 
southeastern United States: Jour. Sed. Petrology, v. 37, no. 4, p. 1084-1116, illus.. 
tables, 1967. 06592 
Along the southern Atlantic Coastal Plain, kaolinite and hornblende are a 
predominant minerals in stream sediments draining the Piedmont Province, and At 
montmorillonite is the major clay mineral in stream sediments draining only the Fry 
Coastal Plain Province. These facts, plus the predominance of illite in the stri 
continental shelf sediments off the coast, are used to determine the source of fluc 
sediments and their dispersal patterns in harbors and estuaries along the coast. 19. 
Much illite is brought into near-shore situations and into harbors by flood tides. tall 
The Coriolis force is a major factor in influencing distribution patterns of by | 
sediments.—HAT ? 
Nelen, J. See Mason, Brian. 00596 ~, 
06555 Nelson, A.; Nelson, K. D. Dictionary of applied geology—Mining and civil = 
engineering: New York, Philosophical Library, Inc., 421 p., illus., 1967. 
All engineering projects possess geological aspects. This dictionary lists minerals, je 
gemstones, and rock types, including many of the rare minerals; where considered He 
useful, their economic value and industrial uses are appended. The terminology bre 
relating to mineral deposits, raw fuels, coals, petroleum, and natural gas, are treated par 
in some detail. Also included are building materials, rock structures in relation and 
to such projects as dams, reservoirs, roads, landslides, earthworks and excavations; bre 
water resources and supplies, drainage, irrigation, erosion, rivers and river control; joit 
soil mechanics and site investigations; and exploration, geophysics, exploratory ; 
drilling and sampling. Purely mining terms will be found in a companion 06494 
publication, Dictionary of mining.—from Authors’ preface Sec 
Nelson, K.D. See Nelson, A. 06555 Th 
00591 Nelson, R. William. In-place determinations of permeability distribution for ro 
heterogeneous porous media through analysis of energy dissipation: Soc. Petroleum fan 
Engineers Jour., v. 8, no. 1, p. 33-42, illus., 1968. 
wer 00587 
Theoretically, for energy dissipation methods of measuring permeability in saturated Co 
heterogeneous media, analysis starts with a partial differential equation for single- 12 
phase flow. This is reduced to characteristic equations useful in deriving 4 
differential expression for permeability as a function of the known potential Sar 
distribution. For steady flow systems the expression may be integrated to calculate cut 
distribution along successive streamlines; special boundary conditions assure of | 
uniqueness. Theoretical results and necessary computations are incorporated into 1.0 
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computer programs for determining the permeability distribution in two- and three 
dimensional steady flow systems. An earlier application in the Grandview, Idaho, 
drainage study is a good example of the methods in use.—-GDC 


00432 Nelson, Willis H.; Pierce, William G. Wapiti Formation and Trout Peak 
“Trachyandesite, northwestern Wyoming: U.S. Geol. Survey Bull. 1254-H, p. H1 
H11, illus., table, 1968. 


Volcanic rocks of the northeastern Absaroka Mountains consist of lava flows 
interbedded with breccia, sandstone, siltstone, and conglomerate composed, wholly 
or in part, of volcanic detritus. The name Wapiti Formation is given to the lower 
1,500-4,000 feet of this heterogeneous assemblage, excluding the Cathedral Cliffs 
Formation, which locally underlies the Wapiti in the northwestern part. Over part 
of its extent the formation includes, near the middle, as much as 1,100 feet of lava 
flows herein called the Jim Mountain Member. A sequence of lava flows 150 
1,000 feet thick that overlie the Wapiti is named the Trout Peak Trachyandesite. 
The Wapiti is of early or middle Eocene age, or both. The Trout Peak 
Trachyandesite is considered of Eocene age, although potassium-argon dates conflict 
with this age assignment.—from Authors’ abstract 


06711 Neuschel, Sherman K. Aeromagnetic and aeroradioactivity surveys—A short cut 
to geologic mapping [abs.]: West Virginia Acad. Sci. Proc. 1967, v. 39, p. 348, 
1967. 


06592 Newnham, R. E. Crystal structure and optical properties of pollucite: Am. 
Mineralogist, v. 52, nos. 9-10, p. 1515-1518, illus., 1967. 


A three-dimensional crystal structure refinement carried out on pollucite from 
Fryeburg, Maine, in space group Ja3d with a=13.682+0.003A confirmed the 
structure proposed by Naray-Szabo (1938). Thermogravimetric and X-ray 
fluorescence analysis led to an approximate composition. The calculated density 
2.94 g/cc is consistent with the observed density 2.936+0.001 g/cc. A refractive 
index of n= 1.520+0.002 at 25°C was obtained. The infrared spectrum is dominated 
by intense absorption near 2.74 caused by the O-H stretching fundamentals.—MEM 


06567 Niccum, Marvin R. A guide for foundation investigations in the basalts at the 
National Reactor Testing Station, Idaho, in Engineering geology and _ soils 
engineering symposium, Sth Ann., Pocatello, Idaho, Proc.: Boise, Idaho, Idaho 
Dept. Highways, p. 65-92, illus., 1967. 


The general geological nature of basalts is reviewed, especially the descriptions of 
pahoehoe, aa, and block lava. Key features used in logging are: vesicle size and 
arrangement, vesicle arrangement in whole flows or flow units, and vesicles in 
breccia, scoria, and cinders; joints and fractures: the significance of color in basalts: 
parallelism, lineation and flow banding; clinkers and scoria zones: and flow breccias 
and their recognition and significance. The effects upon construction of flow 
breccias and clinkers, vesicles upon the strength of basalt, and the significance of 
jointing are all reviewed. Terminology is recommended for logging. -_HRC 


06494 Nichols, R. A. H. The ‘*. . . sparite’? complex—Eosparite v neosparite: Jour. 
Sed. Petrology, v. 37, no. 4, p. 1247-1248, 1967. 


The term “‘sparite’’ in limestone classification is best reserved for limestone 
containing sparry calcite of indeterminate origin. The term “‘eosparites” is applied 
to limestone with primary spar, and ‘‘neosparite’ to that with neomorphic or 
recrystallized spar.— HEC 


00587 Nichols, William D. Bedrock topography of eastern Morris and western Essex 
Counties, New Jersey: U.S. Geol. Survey Misc. Geol. Inv. Map I-549, scale 
1:24,000, text, 1968. 


Sand and gravel deposits of Pleistocene age, occurring as valley fill in stream valleys 
cut in Triassic consolidated rocks, constitute one of the principal aquifer systems 
of the eastern Morris County and western Essex County area; yields in excess of 
1,000 gpm are common from wells penetrating thicker portions of the aquifers. 
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Because distribution of valley—fill aquifers is controlled by configuration of bedrock ttl 
topography, delineation of the buried-valley system is essential for development a ns 
management of ground-water resources. Earlier studies, here summarized : 
demonstrated existence of the valley containing the aquifer and defined extent and N 
thickness of the aquifer. MCM 

N 


00471 Nielsen, Richard L. Hypogene texture and mineral zoning in a copper-bearing 
granodiorite porphyry stock, Santa Rita, New Mexico: Econ. Geology, v, 63 no, 0 
1, p. 37-50, illus., tables, 1968. : 


The distribution of hypogene mineralization and alteration around the Santa Rit, aie 
stock shows that volatiles released on cooling of the magma caused th tabl 
mineralization. The volatiles migrated outward through cracks in the cooler Stock 
margin. Successive zones, outward from the center, show increasing sulfide conten Firs 
and increasingly destructive alteration of feldspar: (a) montmorillonite and biotite onal 
after plagioclase; (b) montmorillonite-kaolinite after plagioclase; (c) kaolinite afte; of 7 
plagioclase; (d) quartz-sericite after plagioclase and also after orthoclase. Pyrite with 
the predominant sulfide, is concentrated, with chalcopyrite, in the outermost zone. the | 
at the periphery of the stock. The sequence is attributed to temperature gradien; of d 
and possibly mixing with ground water.—WSW ei 
06485 Nininger, H. H.; Huss, Glenn I. The Takysie Lake, B. C., stones—Meteorite = 
or Moon rocks?: Meteoritics, v. 3, no. 4. p. 169-178, illus., 1967. refr: 
The first of the fusion—crusted Takysie Lake, British Columbia, stones were found i 


by Nininger in June 1965. A field trip to determine the number and distribution 
of the unusual stones got underway in July 1966. An intensive search of all accessible 6571 ¢ 


areas resulted in collection of 55 specimens with a total weight of 127.6 pounds cher 
The apparent southern, western, and northern limits of the strewn field wer tabl 
established. The eastern limits could not be learned because of the heavily forested 
terrain. The unique structure and compositional characteristics of the stones indicate Exp 
either a new variety of meteorite or a secondary meteorite of lunar origin solu 
Suggestions are made for further investigation. Authors’ abstract ana 
solu 
06491 Nininger, H. H. Identification of meteorites, or What on earth is a meteorite’ equ 
Meteoritics, v. 3, no. 4, p. 239-251, illus., 1967. feld 
pot 
Examples of the problems encountered in the tracing, recovery, and identification feld 
of meteorites from witnessed fireballs, indicate the failure of museum collections expr 
to be truly representative of the known increment from space and of our lack of of s 
knowledge of the variety of materials coming to Earth from space. The histon une 


of the development of criteria for the recognition of meteorites is traced and some 
of the witnessed but rejected falls of history are listed. Objection is raised to th } 06662 | 


almost total dependence upon chemistry—particularly upon the presence of nickel rays 
in meteoritic identification. Stress is laid upon the importance of fusion crust a Nev 
an identifying characteristic of meteorites.— Author’s abstract tabl 
Nivargikar, V.R. See Langfelder, L. J. 06541 The 
is m 
Nordstrom, Harold. See Kenzy, G. W. 00403 targ 
mo! 
Norris, Roger A. See Johnson, Rockne H. 00505 mat 
feat 
00391 Norum, D. I.; Luthin, J. N. The effects of entrapped air and_ barometric of 1 
fluctuations on the drainage of porous mediums: Water Resources Research, \ spo 
4, no. 2, p. 417-424, illus., 1968. and 
A theory was developed for transient drainage of porous mediums with air entrapped | 06764 
within the flow region. The theory is based on the soil moisture diffusion equation Wa 
with modifications to include the effect of entrapped air and of changes in pressutt 
due to barometric fluctuations. The theory was tested on a one dimensional flow As 
sand model, and results compared with those obtained from a numerical solution for 
of the developed equation. Theory and experiments show that barometr of a 
fluctuations have little effect on a draining column containing trapped air when tha 


the column is open to the atmosphere at both ends. When the column is closed irri 
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at the bottom, an increase in atmospheric pressure lowers the water table, while 
a decrease raises it.—from Authors’ abstract 


Novorossova, L.E. See Semenov, E. I. 06513 
Nuhfer, Edward B. See Corbett, Robert G. 06705 
Oberlin, A. See Mering, J. 06747 


00516 O’Brien, P. N. S. Lake Superior crustal structure—A reinterpretation of the 
1963 seismic experiment: Jour. Geophys. Research, v. 73, no. 8, p. 2669-2689, illus., 
tables, 1968. 


First-arrival data from the Lake Superior seismic experiment of 1963 have been 
analyzed by the method of matching structure. For the upper refractor, at a depth 
of 7-8 km and with velocity of about 6.7 kmps, the resulting profile agrees well 
with profiles obtained by the time-term method. Disagreement of the profile for 
the M-discontinuity with previous ones is shown to be due to improper weighting 
of data by the time-term method. Good wide-angle reflections from the mantle 
were recorded: t’-x” analyses yield a mean overburden velocity of 6.85 kmps. A 
value of 6.75 kmps was obtained by matching structure. The mean discrepancy 
between depths obtained from the reflections and those from the first-arrival 
refraction was 1.5 km. Indications are that a reflector rises from 25 km under 
the east-central part of the lake to about 15 km under its western edge and under 
the Keweenawan Peninsula.—from Author’s abstract 


06571 O’Neil, James R.; Taylor, Hugh P., Jr. The oxygen isotope and cation exchange 
chemistry of feldspars: Am. Mineralogist, v. 52, nos. 9-10, p. 1414-1437, illus., 
tables, 1967. 


Experiments between alkali and alkaline-earth feldspars and aqueous chloride 
solutions were performed at | kb fluid pressure and 350-800°C. Oxygen isotope 
analyses indicate that essentially complete isotope equilibration between feldspar and 
solution accompanies the cation exchange. These isotope fractionations are 
equilibrium fractionations, indicated by agreement with experiments using synthetic 
feldspars and pure water. No isotope fractionation is indicated between albite and 
potassium feldspar. Alkali feldspars concentrate O-18 relative to alkaline earth 
feldspars, indicative of a relationship between Si/AI ratio and fractionation. Further 
experiments suggest that the cation and oxygen isotope exchange mechanism is one 
of solution and redeposition in a fluid film at the inierface between exchanged and 
unexchanged feldspar.—JSH 


06662 Ong, Poen Sing. X-ray projection microscopy, Chap. 47 in Handbook of X 
rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): 
New York and London, McGraw-Hill Book Co., 24 p. (paged separately), illus., 
table, 1967. 


The X-ray projection microscope is basically a microfocus X-ray tube. The source 
is made as small as practical by focusing a narrow electron beam onto the X-ray 
target, which is used in transmission and acts as a high transparency filter. Quite 
monochromatic radiation can be obtained: wavelength is determined by target 
material. The field of application for this type of instrument is determined by its 
features: large depth of field; large penetrating power of the radiation: wide choice 
of monochromatic radiation; high brilliance of the source; and small size of the 
spot. A great drawback is the low total X-ray output for high-resolution work 
and when long wavelength radiation is used.— from Author’s summary 


06764 Oregon State Water Resources Board. Powder River Basin: Salem, Oreg., State 
Water Resources Board, 154 p., illus., tables, geol. map, 1967. 


A summary is given of the basic data and factors examined in this drainage basin 
for use in formulating an integrated, coordinated program for the use and control 
of all the water resources of this state. Ground-—water resources are much smaller 
than available surface water but are important for domestic, livestock, municipal, 
irrigation, and industrial needs. There are sufficient ground and surface water 
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resources to supply supplemental water to increase the currently irrigated acreage 
by 35 percent and to supply additional needs for other uses. There are pect 
potential reservoir sites in three major watersheds, but they are limited by Stee 
stream gradients. Flooding and erosion are local problems. Detailed studies of 
ground-water occurrence and yield capabilities are needed.—_ GDC 


00544 Ostenso, N. A. Geophysical studies in the Greenland Sea: Geol. Soc. America 
Bull., v. 79, no. 1, p. 107-131, illus., 1968. 


Magnetic, gravity, and seismic subbottom profiles are used to contribute to the 
structural interpretation of the Greenland Sea and environs. Although the Mid 
Atlantic Ridge has a subdued magnetic expression north of the Jan Mayen fracture 
zone, seismic and topographic data support the thesis that the Lena Trough is the 
medial rift of a northern extension of the Ridge. Subbottom profiles off the eas 
coast of Greenland suggest that the Caledonian fold belt extends at least 85 km 
from the coast and may correlate directly between Greenland and northern Britain 
AG 


00466 Ostenso, Ned A. A gravity survey of the Chukchi Sea region, and its bearing 
on westward extension of structures in northern Alaska: Geol. Soc. America Bull. 
v. 79, no. 2, p. 241-254, illus., 1968. 


Gravity data are used to support the conclusion that the Brooks Range structure 
is continuous across the Chukchi Sea with the Chukchi—Anadyr fold belt. The 
gravity data are consistent with the deduction from seismic subbottom profiles that 
the flat surface of the Chukchi Shelf is primarily erosional rather than depositional 
in origin. A Bouguer gravity low over Herald Island and Herald Reef is probably 
caused by a single large granitic pluton.— AG : 


Otton, E.G. See Slaughter, Turbit H. 00568 


06717 Owen, David M.; Emery, K. O. Current markings on the continental slope, 
[Chap.] 15 in Deep-sea photography: Johns Hopkins Oceanog. Studies, no. 3, p. 
167-172, illus., table, 1967. 


About half of a series of nineteen stereophotographs of the continental slope south 
of Martha’s Vineyard, Massachusetts, show scour features that may be due to the 
downslope passage of two separate small turbidity currents. Each current was 
sufficient to erase most of the normal markings made by benthic animals and to 
leave streamlined ridges at the lee side of small resistant masses of sediment. Long 
wavelength, low-amplitude ripple marks were also locally eroded into the bottom 
sediment.— Authors’ abstract 


06729 Owen, David M. A multi-shot stereoscopic camera for close-up ocean-bottom 
photography, [Chap.] 8 in Deep-sea photography: Johns Hopkins Oceanog. Studies, 
no. 3, p. 95-105, illus., 1967. 


Highlights of a deep-sea stereoscopic camera that. was assembled by the writer in 
1960 are given in this article. The prototype camera, particularly when adjusted 
for close-up bottom photography, has contributed to several research activities at 
the Woods Hole Oceanographic Institution. Representative bottom photographs 
accompany the camera description. Some detailed interpretations of the camera's 
photographic results are found in chapters 14, 15, and 21 in this volume: titles of 
additional papers or reports involving the use of this camera are found in the 
references, together with other pertinent writings of a background nature.—Author's 
abstract 


06733 Owen, David M.; Emery, K. O.; Hoadley, L. D. Effects of tidal currents on 
the sea floor shown by underwater time-lapse photography, [Chap.] 14 in Deep 
sea photography: Johns Hopkins Oceanog. Studies, no. 3, p. 159-166, illus., 1967. 


A six-day series of photographs from a time-lapse camera positioned at a depth 
of 8.5 m in an area of fast tidal currents revealed movements of the sand bottom 
caused by the alternating currents. Ripple marks formed and reformed with theit 
steep slopes facing opposite directions for flood and ebb currents, and they moved 
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rapidly downcurrent at times of maximum current. It was deduced that the speed 
of the surface current was about twice as great when sand began to move as when 
sand movement ceased.— Authors’ abstract 


00515 Oxburgh, E. R.; Turcotte, D. L. Mid-ocean ridges and geotherm distribution 


during mantle convection: Jour. Geophys. Research, v. 73, no. 8, p. 2643-2661, 
illus., 1968. 


A boundary-layer solution for steady cellular convection is applied to thermal 
convection within the Earth’s mantle. In deriving conditions for incipient upper 
mantle melting from experimental data on melting of basalt, it is shown that in 
the upper part of an ascending plume the mantle is likely to undergo partial melting 
over a mushroom-shaped area having a maximum width of 400 km and extending 
to within 10 km of the surface. In the plume, mantle material may begin to melt 
over a range of temperature and pressure conditions that permit development of 
a range of basaltic magma types. Thermal arguments are given in favor of basalt 
as the main constituent of layer 3 of the oceanic crust. The shape and characteristics 
of the zone of fusion suggest an explanation for the anomalous gravity and seismic 
observations associated with mid-oceanic ridges.—from Authors’ abstract 


Ozima, Minoru. See Kono, Masaru. 06584 


06543 Pagen, Charles A.; Jagannath, Banad N. Evaluation of soil compaction by 


theological techniques, in Symposium on compaction of earthwork and granular 
bases: Highway Research Rec. 177 (Natl. Acad. Sci.-Natl. Research Council Pub. 
1508), p. 22-43, illus., 1967. 


To determine what basic characteristics of soils must be used to better specify desired 
compaction, the densification of soils was studied using data from laboratory tests 
on three natural soils and a prepared plastic clay. Under various environmental 
conditions there were creep tests, stress relaxation experiments, unconfined 
compression tests, and thixotropic tests to determine limitations of the linear 
viscoelastic theory and mechanical responses to different compaction methods, under 
various types and amounts of compaction energy. There is an optimum level of 
compaction energy, beyond which overcompaction and reduction in strength will 
result which is difficult to find with conventional soil strength parameters. By 
verification of the linear viscoelastic response of soils under conditions of service, 
rheological parameters may be used to evaluate compaction.— GDC 


00490 Palmer, Allison R.; Stewart, John H. A _ paradoxidid trilobite from Nevada: 


Jour. Paleontology, v. 42, no. 1, p. 177-179, illus., 1968. 


Remains of a paradoxidid trilobite referable to Centropleura have been discovered 
in the Mt. Callaghan area of Lander County, western Nevada. This is the first 
record of a paradoxidid trilobite in western North America and demonstrates the 
essentially cosmopolitan distribution of the late Middle Cambrian genus 
Centropleura.— Authors’ abstract 


Palmer, H.C. See Carmichael, C. M. 00658 


06766 Pan American Union. (Dept. Econ. Affairs). Reconocimiento y evaluacién de 


los recursos naturales de la Repiblica Dominicana [with English summ.]—V.1, 
Estudio para su desarrollo y planificacidn; V.2, Mapas; V.3, Descripcién de los 
suelos: Washington, D.C., Union Panamericana, V.1, 540 p., illus., tables; V.2, 
map case; V.3, 169 p., illus., 1967. 


A reconnaissance survey to provide data and maps of the physical resource base 
for development planning and selection of projects for planning was carried out 
in 1965-66: soils, climate, geology, ecology, hydrology, present land use, forest 
resources, and population distribution were evaluated. Bauxite mining is the main 
mineral resource activity, but there are copper indications in the Cordillera Central 
and oil and gas in other areas; lateritic earth may produce nickel and iron when 
arefining process is improved. Ground water is used for irrigation only on the 
Azua plain. A minerals survey program is recommended including revision of laws 
and geologic mapping, also geophysical prospecting in selected areas, and a survey 
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of ground water. The appendix covers soil associations; geomorphologic Leologi 
hydrogeologic, and soils maps are included in V. 2.—-ESL Bie, 


00563 Parcher, James V.; Means, Raymond E. Soil mechanics and foundations. 


Columbus, Ohio, Charles E. Merrill Publishing Co., 573 p., illus., tables, 1968. 


Some portions of soil mechanics included in Physical properties of soils (Means and 
Parcher, 1963) are repeated in this introductory textbook. Based mostly on the 
research of others, the 8 chapters discuss: (1) field exploration, measurements and 
controls, (2) types of foundations, (3) seepage or flow of water through soils, (4) 
settlement of foundations, (5) their carrying capacity, (6) dessicated clay base, (7) 
earth pressures, and (8) slope stability. The book links theory with real problems 
of techniques; preventive measures are proposed for expansive-soil structural 
damage.—GDC 


06560 Park, Won C. Early diagenetic framboidal pyrite, bravoite, and vaesite from 


the Cave-In-Rock fluorspar district, southern Illinois: Mineralium Deposita, , 
2, no. 4, p. 372-375, illus., 1967. : 


The presence of framboidal pyrite, an early diagenetic feature, in ore-horizon rocks 
and of pyrite-bravoite-vaesite zoning in “‘coon-tail” ore are reported for the first 
time from the Cave-In-Rock fluorspar district of southern Illinois. The early 
diagenetic pyrite in sphalerite layers of the “‘coon-tail” ore and the paragenetic 
sequence indicate that some sphalerite was probably deposited at this early stage 
along with the pyrite.— VSN 


06625 Parks, Roland D.; Galbraith, James N., Jr. Computer programming in evaluation 


of mineral property, in Computer short course and symposium on mathematical 
techniques and computer applications in mining and exploration, 1962, V. ?: 
Tucson, Ariz., Univ. Arizona, Coll. Mines, p. F2~-1— F2-11, tables, 1967. 


A computer program is outlined for determining the present worth of estimated 
future production to be received from the operation of a mineral property. The 
process of evaluating a mineral property is separated into three classes of 
considerations: 1) measurement, geologic and geographic mapping, drilling 
and sampling, and analysis and estimation of reserves and grades; 2) economic 
considerations, estimates of capital needs for plant and development, market survey, 
optimum production rate, estimate of mining, treatment, operating costs, estimate 
of selling prices and profit; and 3) present value calculations, reduction of estimated 
future annual earnings to present work at commensurate interest rates.— MST 


Patterson, R. B. See Brundage, W. L., Jr. 06727 


00593 Patton, William W., Jr.; Miller, Thomas P. Regional geologic map of the Selawik 


and southeastern Baird Mountains quadrangles, Alaska: U.S. Geol. Survey Misc 
Geol. Inv. Map I-530, scale 1:250,000, 1968. 


The map sheet includes tables showing: potassium—argon age determinations, 
mineralogical composition (in percent) of eight typical Cretaceous sedimentary rock 
samples, semiquantitative spectrographic analyses for 10 elements plus quantitative 
atomic adsorption analyses for gold from stream sediment samples, and 
semiquantitative spectrographic analyses of selected rock samples. Inset maps 
indicate location of the quadrangles, field observations points and continuous foot 
traverses, and analyzed stream sediment samples and selected rock samples of the 
tabulated data. -MCM 


06651 Peacor, Donald R. The reciprocal lattice, Chap. 26 in Handbook of X-rays 


for diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): New 
York and London, McGraw-Hill Book Co., 21 p. (paged separately), illus., tables, 
1967. 


The concept of the reciprocal lattice is an important tool in understanding and 
interpreting diffraction phenomena. Geometrical construction of the reciprocal 
lattice in two and three dimensions, symmetry in reciprocal space, and kinds o! 
reciprocal unit cells are discussed. — ESL 
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logic, Peck, Ralph B. See Terzaghi, Karl. 06457 
00387 Peterman, Zell E.; Hedge, Carl E.; Braddock, William A. Age of Precambrian 


tions: events in the northeastern Front Range, Colorado: Jour. Geophys. Research, v. 
73. no. 6, p. 2277-2296, illus., tables, 1968. 


S and Rb-Sr dating of high-grade gneisses, pegmatites, and Boulder Creek granite of the 
N the northeastern Front Range places the second major event after sedimentation at 
S and 1700-1800 m.y. ago. Precambrian metasedimentary rocks younger than 1700 m.y. 
s, (4) have not been recognized in the northeastern Front Range. A major period of 
€, (7) plutonism is dated at 1390-1450 m.y. ago during which time the Sherman and Silver 
blems Plume granites, pegmatites, and basalt and andesite dikes were emplaced. The 
ctural regional heating of the country rock at this time was effective in lowering most 


of the Rb-Sr and K~Ar mineral ages determined on prebatholithic rocks and 
probably caused the retrogressive metamorphism which locally affected gneisses and 
from schists. Post-batholith faulting and cataclasis, possibly at about 1300 m.y., may 
a, have been effective in further reducing some mineral ages.—from Authors’ abstract 


06509 Petersen, Ole V. The mineralogy of naujakasite, with chemical analyses by 1. 


om Sérensen: Medd. om Gronland, v. 181, no. 6, 17 p., illus., tables, 1967. 
- firs 
earl Naujakasite occurs as platy rhomb-shaped, silvery white crystals in the lujavrite 
“netic Be Sea CRARE:. a anefield 3 faanvanac alisaline 
stage at two localities: Tuperssuatsiait, and Kvanefjeld in the Ilfmaussaq alkaline 
intrusion, south Greenland. Occasionally naujakasite constitutes about three 
quarters of the rock. The crystals are monoclinic with three distinct cleavages, 001, 
ate 010, and 401. The density is 2.262, the hardness 2.5-3. The mineral is biaxial 
Sa negative, 2V, being 52 to 71°; various other optical properties are listed. X-ray 
a) diffraction data are included also. The formula 
= (Na,K)s(Fe’’,Mn,Ca)(Al,Fe’’'),Sis025-H2O0, Z=2 is proposed for the naujakasite 
although there are some differences between observed and theoretical values.—from 
rated Author’s abstract 
The 
s of Petersen, Ole V. See Bollingberg, Haldis. 06510 
illing 
omic Peterson, H.B. See Thorne, Wynne. 06616 
rvey, 
mate Peterson, J. A. See Barnett, D. M. 00585 
lated 
Pew, James A. See Johnson, G. Leonard. 00636 
Philbin, P.W. See Popenoe, Peter. 00444 
awik eta — 
Philbin, P.W. See Popenoe, Peter. 00445 
Philbin, P.W. See Popenoe, Peter. 00446 
ions, 
rock Philbin, P.W. See Popenoe, Peter. 00447 
ative 
and Philbin, P.W. See Popenoe, Peter. 00448 
naps 
es Philbin, P.W. See Popenoe, Peter. 00610 
the 
06699 Philbrick, Shailer S. Geology, water, and construction, in Water, geology and 
the future—Conf. [Indiana University, 1964]: Bloomington, Ind., Indiana Univ. 
= Water Resources Research Center, p. 63-70, 1967. 
ew 
les. The author considers the role of water in construction and engineering, and its 
properties, such as solubility, lack of shearing strength, ability to transmit forces, 
os and chemical activity which affect decisions in engineering and construction.— MST 
" Phillips, B. J. See Moiola, R. J. 00434 
5 Ol 


Phillips, Howard W. See Corbett, Robert G. 06705 
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00561 Phillips,;O.M. The heart of the Earth: San Francisco, Calif., Freeman, Cooper 


and Co., 236 p., illus., table, 1968. 


This book is an account of the exploration of the interior of the Earth and of th 
puzzles encountered. General subjects considered are: gravitation and figure of the 
Earth, mass of the Earth, earthquakes and seismic waves, volcanoes the 
temperature inside—, continental drift?, and Earth’s magnetic field. Some of the 
models devised, tested and found reliable, offer a cornerstone on which to build 
The theory of gravitation seems credible: ideas of internal structure lack simplicity. 
precision, and extent of application; continental drift is not yet convincing: and the 
nature of the magnetic field is beyond dispute, but its complexities defy solution 

GDC . 


00622 Phillips, Tom L.; Andrews, Henry N. Biscalitheca (Coenopteridales) from the 


Upper Pennsylvanian of Illinois: Palaeontology, v. 11, no. 1, p. 104-115, illus 
1968. a 


The frond anatomy and sporangial attachments of Biscalitheca musata Mamay are 
described for the Upper Pennsylvanian locality near Berryville, Ilinois.—Authors 
abstract 

Picking, Larry. See Murphy, James L. 06682 


Pierce, William G. See Nelson, Willis H. 00432 


00416 Pippin, L. Panhandle-Hugoton field, ‘‘first fifty years’ [abs.]: Oklahoma 


Geology Notes, v. 28, no. 2, p. 89, 1968; Am. Assoc. Petroleum Geologists Bull. 
v. 52, no. 3, p. 545, 1968. 


06545 Pissart, A. Les modalités de l’écoulement de l’eau sur lile Prince Patrick (76° 


lat. N., 120° long. O., Arctique Canadien) [with English abs.]: Biul. Peryglacjalny, 
no. 16, p. 219-224, illus., 1967. 


Some characteristics of stream flow under the Arctic climate of Prince Patrick Island, 
in the extreme north of Canada, are discussed. The more important of these are: 
the melting of snow while air remains below O°C, flow of water beneath snow 
patches which washes the underlying soil surface, start of spring flow in beds still 
choked with snow, and prevention of stream erosion during much of maximum 
discharge by ice which covers the stream bed. From source to mouth, valleys often 
show: (1) an open cross section, where volume of debris from valley slopes is too 
great for the stream’s transporting capacity; (2) a V-profile beginning when stream 
flow is sufficient to carry away this debris: (3) a wide bed characterized by braided 
flow, after floods of thaw have subsided.— from Author’s abstract 


00573 Pitman, W. C., 3d; Herron, E. M.; Heirtzler, J. R. Magnetic anomalies in the 


Pacific and sea floor spreading: Jour. Geophys. Research, v. 73, no. 6, p. 2069 
2085, illus., 1968. 


The symmetric linear magnetic pattern found over the crest of the Pacific-Antarctic 
and Juan de Fuca ridges can be traced across the flanks and into the North and 
South Pacific Ocean basins. Bilateral symmetry is shown in the South Pacific, where 
the western half of the pattern can be traced to the edge of the New Zealand plateau. 
The eastern half extends to at least 90°W. at 62°S. Inthe North Pacific the co:nplete 
axial pattern can be observed only in the area north of the Mendocino fracture 
zone. The western half of the pattern is identical to that observed in the South 
Pacific to the west of the ridge axis. It is now possible to correlate between 
contemporaneous regions in the North and South Pacific and to assign relative ages 
to over one-half the Pacific basin.—from Authors’ abstract 


Pitman, W. C., 3d. See Heirtzler, James R. 00655 


00462 Piwinskii, A. J.; Wyllie, P. J. Experimental studies of igneous rock series—A 


zoned pluton in the Wallowa Batholith, Oregon: Jour. Geology, v. 76, no. 2, Pp 
205-234, 1968. 
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Five analyzed granodiorites and tonalites of the zoned Needle Point pluton, Wallowa 
Batholith, Oregon, were heated with 15-25 weight percent H.O. At 2 kb pressure 
melting of granodiorite began at 705°C, K-feldspar disappeared at 710° and quartz 
at 735°; and melting of tonalite began at 725°, with disappearance of the trace 
of K-feldspar at 725°, and quartz at 755°. In both rocks calcic plagioclase, 
amphibole, and opaque minerals remained at 900°, but at slightly higher temperature 
hornblende melts. Between 705° and 730°, 47 percent of the granodiorite melts, 
and 55 percent is molten at 900°. Between 730° and 800°, 29 percent of the tonalite 
melts, and 32 percent is molten at 900°.—from Authors’ abstract 


06557 ~Pizer, Vernon. The world ocean—Man’s last frontier: Cleveland, Ohio, and 
New York, World Publishing Co., 192 p., illus., 1967. 


This book describes the nature of the world ocean—its tides, topography, and the 
infinite variety of the animal and plant life within it; man’s efforts to conquer depths, 
from the first crude diving bells to modern underwater sea laboratories; the sea 
as a source of food and fresh water; tides to generate electricity; new source of 
drugs and medicine; and mining beneath the waves. GDC 


00483 Plamondon, J. Rapid determination of uranium in geochemical samples by paper 
chromatography: Econ. Geology, v. 63, no. 1, p. 76-79, tables, 1968. 


Concentrations of uranium as low as | ppm are determined in soils and sediments 
by ascending paper chromatography, subsequent to a hot nitric acid attack of the 
samples. The reagent 1-(2—pyridylazo)-2-napthol (PAN), which is used to develop 
the chromatograms, is capable of detecting 0.05 micrograms of uranium. The 
method is rapid and inexpensive.— Author’s abstract 


06514. Platford, R. F. Activity coefficients in the system H2,O-NaCl-MgSO, at 25°C: 
Canadian Jour. Chemistry, v. 45, no. 8, p. 821-825, illus., tables, 1967. 


The system was studied by both the isopiestic and the electromotive force (e.m.f.) 
methods, and mean activity coefficients of NaCl and MgSO, were measured at 25°C 
at ionic strengths up to 0.72 [and compared with sea water]. Difficulty was 
encountered in extrapolating the isopiestic results to infinite dilution and an 
extrapolation was chosen which made the results consistent with e.m.f. results on 
the same system. Harned’s rule was not obeyed for either salt.—from Author’s 
abstract 


00452 Pomeroy, J. S. Geologic map of the Frankfort East quadrangle, Franklin and 
Woodford Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-707, scale 
1:24,000, section, text, 1968. 


Limestone, the most important mineral resource in the Frankfort East quadrangle, 
is quarried from the Tyrone Limestone for many purposes. Potential resources are 
clay for brick or structural tile and phosphate.-MCM 


00444 ~Popenoe, Peter; Philbin, P. W.; Gilbert, F. P. Aeromagnetic map of the Palmer 
quadrangle, Hampden, Hampshire, and Worcester Counties, Massachusetts: U.S. 
Geo. Survey Geophys. Inv. Map GP-617, scale 1:24,000, 1968. 


00445 Popcnoe, Peter; Philbin, P. W.; Gilbert, F. P. Aeromagnetic map of the 
Springfield North quadrangle, Hampden and Hampshire Counties, Massachusetts: 
U.S. Geol. Survey Geophys. Inv. Map GP-618, scale 1:24,000, 1968. 


00446 Popenoe, Peter; Philbin, P. W.; Gilbert, F. P. Aeromagnetic map of the Warren 
quadrangle, Worcester, Hampden, and Hampshire Counties, Massachusetts: U.S. 
Geol. Survey Geophys. Inv. Map GP-620, scale 1:24,000, 1968. 


00447 Popenoe, Peter; Philbin, P. W.; Gilbert, F. P. Aeromagnetic map of the East 
Brookfield quadrangle, Worcester County, Massachusetts: U.S. Geol. Survey 
Geophys. Inv. Map GP-621, scale 1:24,000, 1968. 


00448 Popenoe, Peter; Philbin, P. W.; Gilbert, F. P. Aeromagnetic map of the Mount 
Tom quadrangle and part of the Woronoco quadrangle, Hampden and Hampshire 
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Counties, Massachusetts: U.S. Geol. Survey Geophys. Inv. Map GP 622, scale 
1:24,000, 1968. : 


00610 Popenoe, Peter; Philbin, P. W.; Gilbert, F. P. Aeromagnetic map of the Ludlow 


quadrangle, Hampden and Hampshire Counties, Massachusetts: U.S. Geol. Survey 
Geophys. Inv. Map GP-619, scale 1:24,000, 1968. ; 


00467 Potter, Noel, Jr.; Moss, John H. Origin of the Blue Rocks block field and 


adjacent deposits, Berks County, Pennsylvania: Geol. Soc. America Bull., v, 79 
no. 2, p. 255-262, illus., 1968. : 


Blue Rocks is a half-mile-long block field on the south slope of Blue Mountain 
3 miles northeast of Hamburg, Pa. The block field consists of angular blocks, 4 
inches to 20 feet long, of Tuscarora Quartzite of Silurian age. The blocks were 
derived from strongly jointed quartzite cliffs on Blue Mountain. The open block 
area is a small part of a much larger rubble deposit. The adjacent rubble deposits 
contain fine materjal in the interstices and are forested. Blue Rocks and the adjacent 
rubble deposits closely resemble solifluction sheets or terraces on the Seward 
Peninsula of Alaska. The Blue Rocks block field probably formed by solifluction 
or creep in the periglacial climate of the Wisconsin glaciation.—from Authors’ 
abstract 


00464 Potter, Paul Edwin; Blakely, Robert F. Random processes and lithologic 


transitions: Jour. Geology, v. 76, no. 2, p. 154-170, illus., tables, 1968. 


Bedding sequences and stratigraphic sections can be profitably considered from the 
standpoint of their lithologic transitions, that is, the probability of any particular 
unit being followed by the other units in the sedimentation system. Dependent 
Markov processes appear to be most appropriate for the study of lithologic 
transitions. This paper contains an elementary expository account of Markov 
processes and their relation to sedimentation. A Devonian limestone-dolomite- 
anhydrite sequence, an Ordovician limestone-shale sequence, and Pennsylvanian 
cyclothems show statistical evidence of at least a one-step dependence, or memory. 
Other geologic evidence also points to the existence of dependent lithologic 


to synthesize stratigraphic sections.— Authors’ abstract 


06515 Poulton, D. J.; Baldwin, H. W. Oxygen exchange between carbonate and 


bicarbonate ions and water—[Pt.] 1, Exchange in the absence of added catalysts: 
Canadian Jour. Chemistry, v. 45, no. 10, p. 1045-1050, illus., tables, 1967. 


The reaction of carbon dioxide with water and hydroxide ions has been studied 
by measuring the rate of oxygen exchange between sodium carbonate and 
bicarbonate and oxygen-18 enriched water as a function of pH, ionic strength, and 
carbonate-bicarbonate concentration. It has been shown that these reactions are 
catalyzed by carbonate and bicarbonate ions. Rate constants for the uncatalyzed 
and catalyzed reactions have been evaluated. — Authors’ abstract 


06732 Pratt,R. M. Photography of seamounts, [Chap.] 13 in Deep sea photography: 


Johns Hopkins Oceanog. Studies, no. 3, p. 145-158, illus., 1967. 


Seamounts are very effectively studied by deep-sea photography. Each photograph 
can be considered as a sample point when used with bathymetric surveys, dredge 
samples, and cores, thus making it possible to delineate and map geologic and 
biologic zones on a seamount. Seamounts transcend through a great depth range 
and are characterized by minimal sedimentation which results in exciting and 
photogenic differences of environment over a short distance, as typified by our 
studies of Great Meteor and the New England Seamounts.— Author’s abstract 


00547. Prest, V. K. Nomenclature of moraines and ice flow features as applied to the 


glacial map of Canada: Canada Geol. Survey Paper 67-57, 32 p., illus., 1968. 


This report describes and characterizes the various types of glacial features to be 
shown on the new Glacial Map of Canada and illustrates some of them by means 
of stereoscopic photographs: a threefold classification of moraines is given in tabular 
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form under features transverse to ice-flow, parallel to ice-flow, and non- orientated. 
Author’s abstract 


00721 Prindle, Robert O. Ship-towed magnetics in petroleum exploration: Geophys. 


Prosp. [Netherlands], v. 15, no. 4, p. 551 563, illus., 1968. 


In a geophysical survey over a Gulf of Mexico salt dome, data from a single magnetic 
and seismic shipborne traverse of about 25 miles demonstrated significantly the 
importance of magnetic measurements. The reduced magnetic and seismic profiles 
were integrated with gravity measurements from an earlier survey, demonstrating 
the value of obtaining simultaneous geophysical data. The magnetic profile showed 
a negative anomaly about 12 miles in extent with a maximum amplitude of about 
20y, caused by the negative susceptibility contrast between the salt and cap rock 
that truncates the surrounding parent sediments. The shape of the negative anomaly 
correlates well with the continuous seismic record and clearly delineates the 
topographic and structural features of the salt dome. The observed anomaly 
correlated well with a computer—calculated theoretical anomaly.—DBV 


06550 Prokopovich, Nikola P. Land subsidence along.Delta-Mendota Canal, San 


Joaquin Valley, California, in Engineering geology and soils engineering symposium, 
5th Ann., Pocatello, Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 173 
196, illus., 1967. 


Subsidence along the lower reaches of the canal locally exceeded six feet, causing 
great grief to the canal operators. The subsidence was caused essentially by an 
irrigation overdraft of the confined ground water. Due to the overdraft from 1905 
to 1953, decline of the piezometric levels along the alignment varied from 90 to 
200 feet. With canal water delivery, in 1951~1953, the overdraft virtually ceased. 
Present subsidence is, therefore, essentially a progressively diminishing ‘“‘lag” 
inherited from past overdraft. Active subsidence in neighboring areas, where 
overdraft is still present, may also affect the canal. Calculations show the amount 
varies from traces to 8.25 feet.—from Author’s abstract 


00457 Prostka, Harold J.; Seiders, Victor M. Geologic map of the Leatherwood 


quadrangle, southeastern Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ 
723, scale 1:24,000, section, text, 1968. 


High-volatite A bituminous rank coal with heating values of 12,000-15,000 Btu is 
the only developed mineral resource in the Leatherwood quadrangle. Although 
much of the Leatherwood coal bed has been mined just north of the town, extensive 
reserves remain in the northeastern and southeastern parts of the quadrangle. Other 
beds mined for local use are the Fire Clay, Upper Hamlin, Haddix, Hazard No. 
7, and Hindman. Underclays associated with the coals are either thin or absent. 
MCM 


06482 Protz, R.; DeKalb, E.; Riecken, F. F. Determination of magnesium in HCl 


solutions of HF-HCIO, digests of soil clays by atomic absorption spectroscopy: 
Soil Sci. Soc. America Proc., v. 31, no. 6, p. 726-727, illus., 1967. 


In determining magnesium content of soil clays by atomic absorption spectroscopy, 
interferences from Fe and Al were suppressed by 4,000 ppm Sr. Recovery of Mg 
added to HF-HCIO, digests ranged from 96 to 106 percent. Duplicate clay samples 
of 110 soils were taken from soil suspensions on successive days. The Mg content 
of these samples ranged from 0.74 to 1.61 percent. The mean deviation between 
duplicates was 0.03 percent, with a range of 0.00 to 0.10 percent. By the rapid 
method proposed, a stable reading was obtained within 30 seconds. GDC 


Pullen, Jack R. See Smith, David G. 06604 


06617 Purdue University; Indiana Highway Commission; West, T. R.; Yoder, E. J. 


(editors). Proceedings of the 18th annual highway geology symposium, April 1967: 
Purdue Univ. Eng. Bull., v. 51, no. 4 (Eng. Ext. Ser. 127), 152 p., illus., tables, 
1967. 
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00518 Pushkar, Paul. Strontium isotope ratios in volcanic rocks of three island arc 


00431 Pye, E.G. (compiler). Nipigon-Schreiber sheet, Thunder Bay District: Ontario 


06653 Raman, Sri; Katz, J. Lawrence. X-ray methods of determining crystal structures, 


06693 Ramberg, Hans. Gravity, deformation, and the Earth’s crust—As studied by 








Ten papers (cited separately) were presented during the technical sessions of th 
symposium. A panel discussion on subsurface investigations in Indiana, Ohio ber 
Illinois was recorded on tape, subsequently transcribed, and appears in the volume 
following the formal papers. —MCM 


areas: Jour. Geophys. Research, v. 73, no. 8, p. 2701-2714, illus., tables, 1968. 


Initial Sr-87/Sr-86 ratios in non-ignimbrite calc-alkaline volcanic rocks from 
Saipan, Central America, and the Lesser Antilles, lie in the range 0.703-0.705. Such 
ratios are characteristic of most young volcanic rocks. This suggests that all these 
lavas formed in a source area in the upper mantle or possibly in basaltic rocks 
of the oceanic and lower continental crusts. Formation of the calc-alkaline series 
by contamination of such magmas with continental material is not required by 
isotope evidence. The calc-alkaline series of Nuclear Central America cannot form 
by direct melting of underlying continental rocks. It is suggested that the Puerto 
Rico trough became filled with sedimentary carbonate-rich material and continental 
detritus. This material buckled to form the Barbados ridge and some of it became 
incorporated in magma chambers.—/from Author’s abstract 


Dept. Mines Map 2137, scale 1:253,440, text, 1968. 


The Nipigon-Schreiber map-area contains occurrences of beryllium, copper, 
fluorite, gold, graphite, iron, lead, lithium, marl, molybdenum, nepheline, nickel, 
pyrite (sulfur), silver, stone, uranium, and zinc. Deposits containing small amounts 
of native arsenic and selenium have been reported. Veins containing amethyst or 
fluorite are of interest to collectors, and agates, derived from Proterozoic volcanic 
rocks, are found along the Lake Superior island beaches. Zinc ore is mined near 
Winston Lake, local sand and gravel is used for construction purposes, and a small 
amount of amethyst is quarried north of Port Arthur. To the end of 1965, total 
value of mineral production was about three-and-a-half million dollars.—MCM 


Chap. 29 in Handbook of X-rays for diffraction, emission, absorption, and 
microscopy (E. F. Kaelble, editor); New York and London, McGraw-Hill 
Book Co., 71 p. (paged separately), illus., tables, 1967. 


Steps described are: determination of the number of molecules per unit cell, and 
of the space group, Fourier analysis of crystals, Patterson’s approach to the phase 
problem, four direct methods of determining phase angles, six methods based on 
variation of the scattering factors, and refinement of crystal structures.— ESL 


centrifuged models: London and New York, Academic Press, 205 p., illus., tables, 
1967. 


The role of gravity in tectonic deformations and other movements of material in 
the Earth’s crust and mantle is examined on the basis of laboratory models of 
tectonic phenomena and of theoretical analyses. The 17 chapters of the text consider 
scale models in general, theoretical model of a rock complex in tectonic evolution, 
definition of gravity tectonics, metal model of an active tectonic system, shape energy 
or potential in anisotropic stress fields, difficulties with models, centrifuge technique, 
noncentrifuged and centrifuged models, scale-model calculation of rate of rise of 
a dome, rise of magma due to buoyant forces, subsiding bodies, models of orogenic 
belts, the Scandinavian Caledonides, submarine ridges and rift valleys, emplacement 
of basic and acidic rocks, and models of mantle convection currents. An appendix 
discusses various models for dynamic analysis of unstable stratification. _VSN 


Rao,M.N. See Meason, J. L. 00388 
Raup, David M. See Weber, Jon N. 00493 


Ray, B.W. See Douglas, C. L., Jr. 06479 
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Ray, B. W. See Jones, Robert L. 06533 


06489 Read, William F.; Grizzle, Ellen D.; Grizzle, Walter M. Withrow—A new iron 


meteorite from the State of Washington: Meteoritics, v. 3, no. 4, p. 219-229, illus., 
1967. 


About 1950 an iron meteorite weighing 19 1/4 pounds was found a mile west of 
Withrow in Douglas County, Washington. The discovery site happens to be a little 
less than five miles SSE from that of the Waterville meteorite. However, the two 
irons are definitely not from a single fall. Withrow is a medium octahedrite showing 
secondary recrystallization of the type ascribed to cosmic heating. It was apparently 
picked up not more than a few years after it fell. Weathering is minimal, and 
effects of passage through the atmosphere are well preserved.— Authors’ abstract 


06490 Read, William F.; Grizzle, Ellen D.; Grizzle, Walter M. Troilite push—out pit 


on the surface of a freshly-fallen iron meteorite: Meteoritics, v. 3, no. 4, p. 231- 
234, illus., 1967. 


The surface of the Withrow [Washington] meteorite shows an unusual pit about 
two inches in diameter. This is explained as a result of pushing out of a plug 
of metal by expansion of an underlying troilite nodule.— Authors’ abstract 


Rees, Anthony I. See Harrison, Christopher G. A. 06483 


06606 Reitemeier, R. F.; Hollister, Hal; Alexander, L. T. The extent and significance 


of soil contamination with radionuclides, in Agriculture and the quality of our 
environment—Am. Assoc. Adv. Sci., 133d Mtg., 1966, Symposium: Am. Assoc. 
Adv. Sci. Pub. 85, p. 269-282, tables, 1967. 


The fact that radioactive decay is independent of ordinary chemical properties of 
materials has led to a scheme called “‘limiting specific activity’ for estimating the 
hazard of radionuclides released to the environment. Several reports on this have 
put emphasis on sensitive and precise methods of measurement. Except for releases 
of fossil fuel carbon dioxide, controversy exists over how small are the small amounts 
involved in terms of biological hazard. Potential harm at levels below detection 
may cause concern. The stable natural elements are compared with transient man- 
made products. The kinds of radionuclides, present abundances in soils, and their 
plant and soil relationships are discussed, with comparative dose rates tabulated. 
Concentrations of strontium 90 and cesium 137 are decreasing. —_GDC 


06480 Rhoads, F. M.; Nash, V. E. Relationships among electrochemical properties, 


type of colloid and adsorbed cations of soil and mineral colloidal suspensions: 
Soil Sci. Soc. America Proc., v. 31, no. 6, p. 740-744, tables, 1967. 


Potentiometric cation activities, electrophoretic mobilities and specific conductance 
at variable frequencies were determined on suspensions of five reference clay 
minerals and five soil clays. Montmorillonites with a charge deficiency in the 
octahedral layer showed greatest change in specific conductance with increasing 
frequency; vermiculite showed less evidence of change, and illite none. This seems 
to indicate that a greater proportion of the exchangeable cations on montmorillonite 
was in the Stern layer, whereas cations on the higher surface charge density clays 
were distributed between the Gouy and the chemisorbed layer. A Stern layer on 
montmorillonites developed to a greater extent for monovalent cations than divalent. 
The latter, apparently located between unit layers of the mineral, did not conduct 
electrical current even at high frequencies. GDC 


00380 Rice, Charles L. Geologic map of the McDowell quadrangle, Floyd and Pike 


Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-732, scale 1:24,000, 
section, text, 1968. 


Coal, gas, and oil are the principal mineral resources of the McDowell quadrangle. 
Coal has been mined commercially for about 50 years from the Upper Elkhorn 
Nos. 3, 2, and 1 coal beds; other beds prospected and mined for local use include 
the Taylor, Fire Clay, Little Fire Clay, Whiteburg, and Amburgy. Extensive reserves 
exist in several beds. The quadrangle is within the Big Sandy gas field, and 
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reportedly most gas is produced from the Devonian Ohio Shale: other Producing 
formations include the Pennsylvanian Lee Formation, Mississippian Pennington 
Formation and Greenbrier Limestone, and the Berea Sandstone (Mississippian or 
Devonian). Small quantities of oil of less than commercial significance have been 
reported in all of the above formations. Other resources include shale and sandstone 
of the Breathitt Formation.—MCM 


Rich, C.1. See Fink, D. H. 00506 

Richards, Horace G. See Stanley, Daniel J. 06508 
Richards, S.J. See Weeks, L. V. 06529 

Rickards, R. B. See Whittington, H. B. 00495 
Riecken, F. F. See Protz, R. 06482 


Riley, J.P. See Chan, K. M. 06698 


06713 Ristine, Richard O. Water and the future, in Water, geology and the future 


Conf. [Indiana University, 1964]: Bloomington, Ind., Indiana Univ. Water 
Resources Research Center, p. 13-18, 1967. 


In Indiana, the role of water in the future is not so much a question of “supply” 
or “demand,” with the favorable annual precipitation of nearly 40 inches, and the 
fortunate geographical location between the Great Lakes and the Ohio River, as 
it is a question of use, control, and management of the water. Supply is, in this 
case, almost a direct function or result of good management or lack of it. MST 


Robinson, P.D. See Fang, J. H. 06589 


00722 Robson, Geoffrey R.; Barr, Kenneth G.; Luna, Luis Canales. Extension failure 


An earthquake mechanism: Nature, v. 218, no. 5136, p. 28~32, illus., 1968. 


An earthquake mechanism is described which operates when a liquid is present 
within a nonhomogeneously stressed solid. Earthquakes are described which show 
distributions of P-wave compressions and dilatations which are consistent with the 
new mechanism and are inconsistent with shear fracture as the mechanism at the 
source.— Authors’ abstract 


00623 Rollins, H. B.; Batten, R. L. A sinus-bearing monoplacophoran and its role 


in the classification of primitive molluscs: Palaeontology, v. 11, no. 1, p. 132-140, 
illus., 1968. 


The discovery of symmetrically-disposed multiple muscle scars in the Devonian 
bellerophontoid Sinuitopsis acutilira shows it to be a cyclomyan monoplacophoran 
with an affinity to Yochelsonellis and Cyrtolites. The deep anal sinus and notch 
demand a reconsideration of monoplacophoran-gastropod relationships. Such a 
sinus or slit can no longer be considered always anterior, and thus, evidence of 
torsion in fossil archeogastropods. Quite possibly, sinus—bearing cyclomyans were 
the direct ancestors of the primitive archeogastropods (i.e., the Bellerophontina). 
A posterior anal sinus was probably advantageous in the achievement of maximum 
separation of respiratory currents and excretory products.—from Authors’ abstract 


00397 Rosenmeier, Frederick J. Yakima Basalt stratigraphy and faulting in the 


Wenatchee Mountains [abs.]: Northwest Sci., v. 42, no. 1, p. 43, 1968. 


06516 Ross, G. J. Kinetics of acid dissolution of an orthochlorite mineral: Canadian 


Jour. Chemistry, v. 45, no. 24, p. 3031-3034, illus., tables, 1967. 


Measurements were made of the effect of temperature on the rate at which Mg, 
Fe, and A were dissolved from clinochlore, a Mg_rich orthochlorite mineral, by 
acid. The Mg, Fe, and Al were dissolved at the same rate with the same activation 
energy of 21 kcal/mole. The data indicated that the reaction proceeded from the 
particle edges inwards and was controlled by diffusion.._ Author’s abstract 
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06587 Roy, Rustum; Balgord, W.; Taylor, A. M. Structural changes in analcites and 
Na-P zeolites caused by cation exchange at room temperature and dehydration 
under controlled pH.O [abs.], in Clays and clay minerals—Clay Minerals Conf., 
15th, Pittsburgh, Pa., 1966, Proc.: London and New York, Pergamon Press 
(Internat. Ser. Mons. Earth Sci., V. 27), p. 183, 1967. 


00580 Ruitenberg, A. A. Geology, St. Stephen-Pleasant Mountain area, New 
Brunswick: Canada Geol. Survey Prelim. Ser. Map 20-1966, scale 1:63,360, text, 
1968. 


The St. Stephen- Pleasant Mountain area is characterized by northwesterly-trended 
arcuate-shaped ridges separated by wide valleys; glaciers moved in a southeasterly 
direction, and most of the area is covered by boulder clay, gravel, and outwash 
sands. Oak Bay conglomerate, about 300 feet thick in the type area, unconformably 
overlies Lower Ordovician rocks; atop the Oak Bay are various Silurian 

Carboniferous units. Structurally the Ordovician rocks comprise the core of a 
northeasterly trending antiform which is flanked to the north and south by Silurian 
rocks; associated folds plunge gently to the northeast or southwest. Northwest 

trending faults cut all formations; the last movement on the faults is younger than 
the granites. There are evidences of mineralization in several areas. —_MCM 


06556 Russell, Richard J. River plains and sea coasts: Berkeley and Los Angeles, 
Calif., Univ. California Press, 173 p., illus., 1967. 


Originally presented as four lectures (alluvial morphology, stream patterns, coastal 
morphology, tropical island investigations) on the Hitchcock Foundation 
Professorship at the University of California, Berkeley, in 1965, this took tells of 
Russell’s observations that have become significant clues to a new understanding 
of forms and processes of geomorphology. The first part, on alluvial morphology, 
begins with the influence of W. M. Davis and doubts about his doctrine of 
physiography separate from geologic time. A new field of study on the Mississippi 
River in Louisiana led to new insights on its flood plain and delta, Pleistocene 
terraces, and stream patterns. The Gulf Coastal Plain widened the range of inquiry 
on accumulations of sediment, as did alluvial valleys in other continents, lagoons 
and beaches, coral strands and reefs on shores of all the oceans. GDC 


00478 Ryall, Alan; VanWormer, J. D.; Jones, Austin F. Triggering of microearthquakes 
by earth tides, and other features of the Truckee, California, earthquake sequence 
of September, 1966: Seismol. Soc. America Bull., v. 58, no. 1, p. 215—248. illus., 
tables, 1968. 


Focal coordinates were calculated for 79 large aftershocks in the September 1966 
earthquake sequence near Truckee, Calif., and epicenters were determined for 
another 29. The focal region was about 3 x 6 x 10 km, trending N. 22° E. and 
plunging about 45° NE. Focal depths ranged from 0.8 to 10.3 km, with gradual 
migration of aftershocks toward the shallower southwest end of the zone. A 
statistically significant positive correlation was found between variations in hourly 
rate of occurrence of aftershocks and earth tides. The power spectrum of the 
earthquake frequency trace also contains periodic components identical to the 
principal components of the earth tide. Problems connected with the interpretation 
of frequency-magnitude curves are discussed in the light of 494 magnitude 
determinations. DBV 


06656 Salmon, Merlyn L. Qualitative and semiquantitative techniques, Chap. 35 in 
Handbook of X-rays for diffraction, emission, absorption, and microscopy (E. F. 
Kaelble, editor): New York and London, McGraw-Hill Book Co., 18 p. (paged 
separately), illus., table, 1967. 


Sample preparation and instrumental examination for X-ray spectroscopy are 
discussed. Data evaluation by chart interpretation is described, and analyses of 
uranium ore are used as examples. Background reference parameters at peak 
wavelength and absorption edge are included.— ESL 


Samber, Rita Longobucco. See Bertin, Eugene P. 06661 
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00475 Sanford, Allan R.; Carapetian, Ara G.; Long, Leland T. High frequency 
microseisms from a known source: Seismol. Soc. America Bull., v. 58, no. 1, p 
325-338, illus., table, 1968. 


Short—period microseisms concentrated in a narrow band (<3 hz) are generated by 
trains moving through the Rio Grande Valley. No dominant component of motion 
can be identified from particle motions of random samples of train noise, but a 
strong fundamental mode Rayleigh wave can generally be found for samples of noise 
showing the same regular frequency on all components of ground motion. Phase 
velocity measurements at about 17,000 feet from the train indicate that a major 
amount of the train noise is propagated as a fundamental Rayleigh wave: the 
observed average value of phase velocity, 1,400 ft per sec, corresponds closely to 
0.92 of the shear velocity of the surface layer at the recording location. Other 
observations at the same location indicate normal dispersion of fundamental 
Rayleigh waves, but small change in phase velocity with frequency (in the 2-5 hz 
range).— DBV 


00379 Sato, Yasuo; Usami, Tatsuo; Landisman, Mark. Theoretical seismograms of 


torsional disturbances excited at a focus within a heterogeneous spherical Earth— 
Case of a Gutenberg-Bullen A’ earth model: Seismol. Soc. America Bull., v. 58, 
no. 1, p. 133-170, illus., 1968. 


Torsional disturbances generated by a buried source within a Gutenberg-Bullen A’ 
spherical Earth model are calculated and interpreted. The nondimensional frequency 
of free torsional oscillations was computed for various normal modes. The Common 
Spectrum for the surface source does not decrease as rapidly with increasing order 
number n for this model as for simpler homogeneous models. The fundamental 
mode is mainly related to surface waves and higher modes to body waves. Surface 
wave amplitude does not decrease very rapidly with increasing focal depth. Average 
G-wave amplitude decreases with increasing focal depth. In higher-~mode-only 
theoretical seismograms, the wave train arriving at about the same time as G shows 
minimum average amplitude for a 150-km source depth, coinciding with the 
“channel axis” of Gutenberg’s low velocity zone.— DBV 


Saunders, J.B. See Kugler, H. G. 06517 


Scheidegger, A. E. See Thakur, T. R. pl385 


06535 Schleh, E. E. Secondary gypsum enveloping calcareous concretions in Paleocene 


strata of Texas: Jour. Sed. Petrology, v. 37, no. 4, p. 1246-1247, illus.1967. 


Gypsum in crusts around calcareous concretions is interpreted to have formed by 
the reaction of sulfuric acid from the oxidation of pyrite and calcium carbonate. 
Most of the carbonate is believed to come from local ground water and the reaction 
to form gypsum is localized by the zone of permeability between the dense 
concretions and the surrounding impermeable shale.—HAT 


00551 Schmalz, Robert F. Formation of red beds in modern and ancient deserts— 


Discussion [of paper by T. R. Walker, 1967]: Geol. Soc. America Bull., v. 79, no. 
2, p. 277-280, 1968. 


Walker (ibid., v. 78, p. 353-368, 1967) fails to mention that dehydration of primary 
weathering products represents an essential phase in genesis of red pigment, and 
since his conclusion, that under suitable conditions hematite may be formed below 
the water table, has important consequences in interpretation of ancient red 
sediments, a critical examination of the red bed problem is given here. It is 
concluded that two conditions are necessary for hematite formation: (1) a wet and 
preferably warm climate in which iron may be released from parent minerals by 
chemical weathering, and (2) a dry climate in which the primary weathering products 
may be dehydrated. The requirements may be satisfied in a single environment 
marked by seasonal fluctuations in moisture or by two separate environments.— VSN 


00639 Schneider, Eric D.; Vogt, Peter R. Discontinuities in the history of sea-floor 


spreading: Nature, v. 217, no. 5135, p. 1212-1222, illus., 1968. 
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Seismic reflection, topography, heat flow, and magnetic data seem to support the 
suggestion by Ewing and Ewing (1967) that there was a late Tertiary lapse in crustal 
spreading which ended about 10 m.y. ago, recorded in the crust at a distance of 
about 100 km from the axis of the Mid-Atlantic Ridge. On the basis of the 
information available, the period of quiescence (which appears to have been a global 
phenomenon) Is estimated to have been 15 to 30 m.y. long. Two other decreases 
in spreading rate may be recorded by the crust in the regions now 300 to 500 km, 
and less certainly, 700 km from the axis of the Mid-Atlantic Ridge. Possible causes 
of cessation of spreading are considered.—_DBV 


00482 Scholz, C.H. The frequency-magnitude relation of microfracturing in rock and 


its relation to earthquakes: Seismol. Soc. America Bull., v. 58, no. 1, p. 399-415, 
illus., tables, 1968. 


In laboratory experiments on rock deformation, microfractures occur which radiate 
elastic waves in a manner similar to earthquakes. The frequency- magnitude relation 
of such radiations, detected during uniaxial and triaxial compression tests, was found 
to obey the Gutenberg-Richter relation log N=a+bM (N=number of events of 
magnitude M, and a and b are constants). The parameter b was found to depend 
primarily on stress in a characteristic way. The frequency-magnitude relation for 
events accompanying frictional sliding and deformation of a ductile rock was found 
to have a much higher b value than for a brittle rock. The Gutenberg—Richter 
formula of the frequency-magnitude relation was derived from a statistical model 
of rock and crustal deformation. This analysis demonstrates the basis of similarity 
between rock deformation experiments in the laboratory and crustal deformation.— 
DBV 


06643 Schossberger, F. V. High-temperature camera techniques, Chap. 14 in Handbook 


of X-rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, 
editor); _New York and London, McGraw-Hill Book Co., 34 p. (paged 
separately), illus., tables, 1967. 


The technique is used to study structure changes, expansion coefficients of crystals, 
chemical reactions of solids, and structure of molten substances. Advantages of 
the diffractometer and powder camera for high-temperature studies are compared, 
and types of cameras illustrated and described, including commercial types, and 
those used for molten substances. An attachment for a high-temperature single 
crystal camera is described. Temperature measurement and calibration are 
included. ESL 


06726 Schuldt, M. D.; Cook, C. E.; Hale, B. W. Photogrammetry applied to 


photography at the bottom, [Chap.] 5 in Deep-sea photography: Johns Hopkins 
Oceanog. Studies, no. 3, p. 69-73, illus., 1967. 


Photogrammetric techniques used in stereographic aerial surveys are applied to 
deep-sea stereophotography, permitting the photoanalyst to describe the subject 
quantitatively. The technique and conditional requirements are discussed and a 
few contoured and cross-section examples are shown. Internal accuracy is 
approximately one part in 2,000.— Authors’ abstract 


06736 Schultz, Gerald E. Four superimposed late-Pleistocene vertebrate faunas from 


southwest Kansas, in Pleistocene extinctions—The search for a cause—Internat. 
Assoc. Quaternary Research, 7th Cong., 1965, Proc., V. 6: New Haven, Conn., 
Yale Univ. Press, p. 321-336, illus., 1967. 


A multiple collapse sink in Meade County, Kansas, has revealed an Illinoisian, 
Sangamon, and late-Wisconsin fauna, each stratigraphically separated from the 
others. The Adams local fauna (Illinoisian) contains fragments of large mammals 
and occurs in stream deposits of the ancestral Cimarron River. The Butler Spring 
local fauna (late Illinoisian), no longer in Meade County, suggests cooler and more 
moist summers than exist there today. The Cragin Quarry local fauna (Sangamon) 
contains large extinct vertebrates, and is in sinkhole-origin silts overlain by a caliche. 
The Robert local fauna (Wisconsin) overlies this, contains several northern species, 
and is dated at 11,000+390 years B.P. Mollusks and pollen support the 
paleoecological interpretations.—from Author’s abstract 
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06564 Schuster, Robert L. Selection of shear strength parameters for slope stabilit 

analysis, in Engineering geology and soils enginecring symposium, Sth py 
Pocatello, Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 33-45, illus. 
tables, 1967. ‘i 


The shear strength parameters of clay slopes are known as are the parameters of 
cohesive soils. However, which of the shear strength parameters apply to stability 
analysis of field conditions is still uncertain. For example, should the stability of 
a clay slope be based on phi=O (total stress) analysis; should it be on a c’, phi’ 
(effective stress) basis; or should the analysis be based upon residual shear strength 
parameters? Recent landslide studies are evaluated, and, when coupled with 
laboratory studies, provide some insight into which parameters to use under differing 
conditions. Case histories are reviewed.—from Author’s abstract 


06648 Schwartz, C. M. Related techniques, Chap. 23 in Handbook of X-rays for 


diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): New York 
and London, McGraw-Hill Book Co., 17 p. (paged separately), illus., tables, 1967. 


Electron and neutron diffraction are capable of supplementing X-ray di-fraction. 
The former can obtain information on surfaces and surface films, and identify 
microconstituents. Neutron diffraction can determine positions of light elements 
and provide information concerning magnetic structure. The physical basis for 
properties of these two methods is outlined.— ESL 


00589 Schwarz, E. J.; Symons, D. T. A. On the intensity of the paleomagnetic field 


between 100 million and 2500 million years ago: Physics Earth and Planetary 
Interiors, v. 1, no. 2, p. 122-128, illus., table, 1968. 


The thermal decay of natural remanent magnetization was compared with the 
acquisition of thermoremanent magnetization in a field of 0.49 Oe for 41 samples 
of igneous rocks with radiometric ages between 100 and 2500 m.y. For 25 samples 
the component of intermediate stability against heated is interpreted as of 
thermoremanent type. Results of calculations of field strength at the contemporary 
magnetic equator tentatively suggest that equatorial paleomagnetic intensity 
decreased between 200 and 100 m.y. ago, increased between 600 and 200 m.y. ago, 
and ranged between limits of 0.2 and 0.9 Oe with average of 0.45 Oe for the rest 
of the Precambrian era investigated. Precambrian results suggest a high and low 
—” field strength respectively 1100 and 1400 m.y. ago.—from Authors’ 
abstract 


00660 Schwiderski, Ernst W. Mantle convection and crustal tectonics inferred from 


a satellite’s orbit—A different view of sea-floor spreading: Jour. Geophys. 
Research, v. 73, no. 8, p. 2828-2833, illus., 1968. 


The Earth’s mantle is considered as a spherical shell of an almost incompressible 
Newtonian fluid of very high viscosity. The density, pressure, and velocity maps 
computed for this model are compared with the satellite-sensed normal gravity map. 
The satellite-sensed and hydrodynamically supported convection pattern does not 
confirm the fundamental mechanism of the sea-floor spreading theory; it leads to 
a drift speed of only about 0.2 cm per yr; it eliminates any urgent need for a new 
ocean floor and resolves difficulties with sedimentation, fossil floras, and well 
founded arguments of the solid mantle theory. It does allow a limited sea—floor 
spreading by volcanic injections along the rift valley and along the fold belts of 
the mid-ocean ridge system and is consistent with the associated magnetic anomaiies 
and their close relation to the topography.—D BV 


Sclater, John G. See Vacquier, Victor. 06585 


00546 Scott, J. S. Flow control program, Coldstream Ranch well, Vernon, British 


Columbia: Canada Geol. Survey Paper 67-56, 25 p., illus., 1968. 


In the course of a drilling program to study the Pleistocene deposits in south-central 
British Columbia, one of the drill-holes encountered a previously unknown high 
pressure artesian aquifer at about 200 feet depth. The initial flow from the 6 1/2 
inch diameter hole was estimated at 500 imperial gal per min with a surface pressure 
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of between 30 and 50 psi. Because the hole was uncased and the volume and pressure 
so great, the flow became uncontrollable. The author describes eight conclusions 
derived from this experience for control of drill-holes in similar terrain.— MST 


00594 Seeland, David A. Geologic map of the Cobb quadrangle, Trigg and Caldwell 
Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-710, scale 1:24,000, 
section, text, 1968. 


The principal mineral resource of the Cobb quadrangle is limestone. An inactive 
quarry is located in the Renault Formation and the oolitic limestone of the Ste. 
Genevieve is a possible source of high-calcium limestone. The fault zone south 
of Rocky Ridge contains calcite in veins up to three feet thick and minor quantities 
of fluorite -MCM 


Seiders, Victor M. See Prostka, Harold J. 00457 
Seki, Y. See Ernst, W. G. 06750 


00531 Selley, Richard C. A classification of paleocurrent models: Jour. Geology, v. 
76, no. 1, p. 99-110, illus., 1968. 


A series of models is proposed in an attempt to clarify regional paleocurrent patterns 
and paleogeography. Each model is defined by environment, azimuthal paleocurrent 
pattern, and relation between paleocurrents and paleoslope, with examples from 
ancient and recent sediments. Models are: one fanglomerate model, characterized 
by unimodal downslope-directed radiating paleocurrents; two fluviatile models, 
unimodal downslope paleocurrents, one radially and the other centripetally 
arranged; one eolian model, uni-, bi-, or polymodal, unrelated to downslope; six 
shoreline models, bimodal paleocurrents attributed to tidal currents unrelated to 
paleoslope, but based on variation of fluviatile, onshore, offshore, and longshore 
currents; and two turbidite models, with unimodal paleocurrents arranged in small 
scale radiating fans.—from Author’s abstract 


06512 Semenov, E. I.; Kazakova, M. E.; Aleksandrova, R. A. The Lovozero minerals 
nenadkevichite, gerassimovskite, and tundrite—from Ilfimaussaq, South Greenland 
[with Russian abs.]: Medd. om Gronland, v. 181, no. 5, pt. 1, p. 4-11, illus., table, 
1967. 


Nenadkevichite, NaCaTiNbSi,O,,-4H.O; gerassimovskite, NbTi(OH)s and tundrite, 
Na2Ce, TiSiOs-4H20, which until now have been found only in the Lovozero alkaline 
massif in the Kola Peninsula have also been found in the nepheline-sodalite syenites 
of the Ilimaussaq massif (South Greenland). Nenadkevichite and gerassimovskite 
occur in hydrothermal veins in the poikilitic sodalite syenites (naujaites) as alteration 
products of epistolite. Tundrite was found in pegmatites in nepheline syenites 
(kakortokites). A new formula for tundrite is suggested.— Authors’ abstract 


06513 Semenov, E. I.; Sérensen, H.; Bessmertnaja, M. S.; Novorossova, L. E. 
Chalcothallite—A new sulphide of copper and thallium from the Ilimaussaq alkaline 
intrusion, South Greenland [with Russian abs.]: Medd. om Gronland, v. 181, no. 
5, pt. 2, p. 1-26, illus., tables, 1967. 


Chalcothallite, Cus; TIS, was discovered in a hydrothermal ussingite vein in poikilitic 
sodalite syenite (naujaite) in the Ilfmaussaq intrusion, south Greenland. It is 
associated with ussingite, analcime, sodalite, epistolite, and chkalovite. The mineral 
forms lamellar aggregates, the color is lead gray to iron black with metallic lustre, 
and there are three mutually perpendicular cleavages. The specific gravity is 6.6 
and hardness is 61-90 kg/mm’. The chemical composition is: Tl-38.07, Cu-40.58, 
Ag-0.19, Pb-0.13, Fe-3.29, S-12.06, Sb-3.93, insoluble-1.52. The d-values of the 
strongest lines of the X-ray powder diagram are: 3.93, 3.75, 3.49, 3.07, 2.48, 2.32, 
2.19, 1.930. Like chalcocite, chalcothallite is easily subject to transformation and 
recrystallization.— from Authors’ abstract 


00592 Seth,M.S.; Gray, K. E. Transient stresses and displacement around a wellbore 
due to fluid flow in transversely isotropic, porous media—[Pt.] 1, Infinite reservoirs; 
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[Pt.] 2, Finite reservoirs: Soc. Petroleum Engineers Jour., v. 16, no. 1, p. 63 86 
illus., 1968. ’ 


In Part 1, equations of elasticity were formulated for transversely isotropic 
axisymmetric, homogeneous media exhibiting pore fluid pressure. These equations 
and the thermal analogy method were used to determine transient horizontal, 
tangential, and vertical stresses and radial displacement in a semi-infinite cylindrical 
region when constant rate of either pressure or flow is maintained at the wellbore. 
In Part 2, this approach is extended to finite reservoirs for cases of steady-state 
flow, constant pressures at wellbore and outer boundary, and constant pressure at 
wellbore and no flow at outer boundary. In both systems stress gradients are high 
near the wellbore but die out away from it; anisotropy in rock properties significantly 
modifies the state of stress and strain. Differences in stresses and radial displacement 
are indicated in each case.—GDC 


06586 Shacklette, Hansford T.; Cuthbert, Margaret E. lodine content of plant groups 


as influenced by variation in rock and soil type, in Relation of geology and trace 
elements to nutrition—A symposium, New York, 1963: Geol. Soc. America Spec, 
Paper 90, p. 31-46, tables, 1967. 


Iodine content of wild and cultivated plants from glacial and nonglacial terrane 
in Wisconsin is similar. Iodine in plants from carbonate and siliceous rock areas 
is also similar. Various plant groups are analyzed for iodine. Geochemical cycling 
of iodine by organisms and soil is similar to that of nitrogen. Biogeochemicai 
processes are more important than the iodine content of the rocks and soils, 
Therefore, we do not expect to find a close correlation between the areal distribution 
of soil iodine deficiencies and the occurrence of specific geological formations.—from 
Authors’ abstract 


00574 Sherwin, Jo-Ann; Chapple, William M. Wavelengths of single-layer folds—A 


comparison between theory and observation: Am. Jour. Sci., v. 266, no. 3, p. 167- 
179, illus., table, 1968. 


The Biot theory was tested by measuring wavelengths of 818 folds from six different 
locations. The folds are in quartz veins and in slate and phyllite. The mean relative 
wavelength (4.0 to 6.8) leads to ratios of layer viscosity to medium viscosity of 2 
to 8, too low for the Biot theory to apply directly. A modified Biot theory was 
applied, taking into account uniform shortening and thickening of the layer that 
accompanies the folding process. The new viscosity ratio values range from 14 
to 3, and the uniform shortening and thickening ranges from 1:2.7 to 1:5.7.—from 
Authors’ abstract 


00562 Shimer, A. This changing earth—An introduction to geology: New York, 


Harper and Row, Publishers, 233 p., illus., 1968. 


Topics discussed in this book emphasize the ever changing aspect of the Earth, and 
how ideas concerning it and techniques of study have changed in response to new 
information. Sophisticated detecting and measuring devices have become standard 
tools. The 17 chapters deal with measurement of geologic time, igneous activity 
and rocks, weathering and mass wasting, underground water, rivers, coastlines, 
glaciers, deserts, crustal structure, major landforms, isostasy and_ earthquakes, 
general structure and early history of the Earth, and origin of mountains. GDC 


06728 Shipek, Carl J. Deep-sea photography in support of underwater acoustic 


research, [Chap.] 7 in Deep-sea photography: Johns Hopkins Oceanog. Studies, 
no. 3, p. 89-94, illus., 1967. 


In order to fulfill a need for more information about the microrelief of the sea 
floor, the U.S. Navy Electronics Laboratory (NEL) has developed a new type of 
lowered oceanographic equipment. This consists of a compact combination of 
proven underwater instruments which enables the simultaneous and _ efficient 
collection of related data, including stereoscopic bottom photographs for 
photogrammetric measurements, sampling of sediments and bottom water, and 
measurements of currents. The system has been used over a range of depths and 
geographic locations and the knowledge gained from the study of the collected data 
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is making substantial contributions to the solution of problems involving underwater 
sound.—Author’s abstract 


00653 Shor, G. G., Jr.; Dehlinger, P.; Kirk, H. K.; French, W. S. Seismic refraction 


studies off Oregon and northern California: Jour. Geophys. Research, v. 73, no. 
6, p. 2175-2194, illus., table, 1968. 


Seismic refraction profiles across Juan de Fuca ridge, off the coast of Oregon, show 
that the ridge is the surface expression of an upraised crust and mantle; crustal 
velocity is slightly higher than normal, and mantle velocity is low. Near the axis 
of the ridge the mantle velocity is below normal, and the mantle may be as shallow 
as 7 km below sea level. In the Gorda basin, new measurements show very shallow 
depth to the mantle (6 to 8 km below sea level) and low mantle velocity, both 
here and on the west side of Gorda ridge. Rocks with the velocity of the oceanic 
crust were found at a depth of 10 km beneath the shelf off Oregon and northern 
California; mantle depth was determined as 17 km west of the Oregon-Washington 
border and 14 km west of central Oregon at the outer edge of the shelf, where 
the water is 0.7 km deep.—from Authors’ abstract 


00617 Simmons, Gene. High pressure geophysics—Equipment and results: Jour. Geol. 


Education, v. 16, no. 1, p. 21-29, illus., table, 1968. 


Geological observations of the surface of the Earth, particularly rock and mineral 
associations, constitute important boundary conditions for interpreting the 
interior. Much depends on data obtained in laboratory studies of phase equilibria, 
but there are some very large gaps. Equipment, now readily available, can duplicate 
pressure-temperature conditions likely to exist even on the Moon, holding 
hydrostatic pressure for hours. Other kinds can produce the extreme conditions 
believed to exist in the Earth’s core, but their duration is limited to a few 
microseconds. Methods are reviewed briefly for obtaining high pressures and 
temperatures in the laboratory, kinds of research now going on, and equipment 
used. Measurements determine such parameters as elastic, electrical, and thermal 
properties. Some significant remaining problems are indicated..-GDC 


06663 Simonsen, S. H. Indexing single-crystal patterns, Chap. 27 in Handbook of X 


rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): 
New York and London, McGraw-Hill Book Co., 21 p. (paged separately), illus., 
tables, 1967. 


Rotating -crystal and Laue methods of indexing single-crystal patterns are examined. 
The former includes stationary film, with rotation and oscillation patterns, and 
moving film with equi-inclination and normal-beam Weissenberg patterns, and 
Buerger precession patterns. ESL 


06530 Sims, J. R.; Bingham, F. T. Retention of boron by layer silicates, sesquioxides, 


and soil materials—[Pt.] 1, Layer silicates: Soil Sci. Soc. America Proc., v. 31, 
no. 6, p. 728-732, illus., 1967. 


Boron retention by layer silicates was determined by a procedure, developed for 
use with solution concentrations ranging from zero up to several hundred ppm B, 
which consisted of treatment of the absorbent with B solutions, washing with 
methanol to remove excess B, and extracting the retained B with 0.01 N NaCl (pH 
3). Vermiculite, kaolinite, montmorillonite, and hydrobiotite all exhibited a pH 
dependent affinity for B with maxima in the alkaline range. Access to the interlayer 
surfaces of the expanding lattice clays was necessary for maximum B retention by 
these clays. Boron retention by these layer silicates was, in the main, attributed 
to hydroxy iron and aluminum compounds occurring in the samples as impurities. 
from Authors’ abstract 


06703 Skibitzke, Herbert E. New horizons in hydrologic studies, in Water, geology 


and the future—Conf. [Indiana University, 1964]: Bloomington, Ind., Indiana Univ. 
Water Resources Research Center, p. 109-113, 1967. 


The U.S. Geological Survey has long been involved in prediction of frequency of 
occurrence of given peak flows in streams. Relationships between runoff, basin 
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area, and rainfall are not linear, especially in arid regions where heavy rainfall is 
required for runoff. Peak flows are controlled by thunderstorms, which generally 
affect only part of a drainage basin, so that a poor correlation exists between total 
basin area, runoff, and rainfall. Rainfall patterns give evidence that thunderstorms 
are more common where certain rock types lie at the surface, because their 
temperature increases more rapidly from heating by the Sun.— MST 


00485 Slaughter, Bob H.; Steiner, Maureen. Notes on rostral teeth of ganopristine 


sawfishes, with special reference to Texas material: Jour. Paleontology, v. 42, no 
1, p. 233-239, illus., 1968. ; 


Bulk washing of marine sediments of the Gulf Coastal Plain, varying in age from 
Albian to Montian, has resulted in the recovery of rostral teeth of three genera 
of ganopristine sawfishes. The sample contains teeth of Sclerorhyncus, a genus not 
before reported from America. The collection is believed to demonstrate evolution 
within two genera: (1) Teeth referred to Onchopristis dunklei from Albian deposits 
have fewer barbs along their posterior edge than otherwise identical teeth from 
Cenomanian deposits of Texas. (2) There is a gross enlargement of the pulp cavity 
and decrease in the amount of osteodentine in the bases of Ischyrhiza mira teeth 
from Turonian to Santonian. Certain species have geologic ranges which do not 
overlap and may prove to be useful in zonation.— Authors’ abstract 


00568 Slaughter, Turbit H.; Otton, E. G. Availability of ground water in Charles 


County, Maryland, with a section on Chemical character of the water, by Charles 
P. Laughlin: Maryland Geol. Survey Bull. 30, 100 p., illus., tables, 1968. 


This report is an appraisal of the ground-water resources of an important segment 
of the Maryland Coastal Plain, an area of 457 sq mi between the Potomac and 
Patuxent Rivers, with a population of over 35,000. The estimated use of ground 
water in 1962 was 3.8 mgd. The county is underlain by a wedge-shaped mass of 
sedimentary strata, chiefly of Cretaceous to Recent age, resting on crystalline rocks 
of Precambrian or Cambrian age. The strata, ranging in thickness from 600 to 
2,000 feet, contain several important aquifers capable of yielding at least 55 mgd 
of water to properly spaced wells. In five areas of anticipated growth the lowest 
potential is 3 mgd, the greatest 16 mgd. The Waldorf area appears to be most 
favorable for additional supplies; chemica! quality is satisfactory. _GDC 


06684 Sleeman, Lyle. Petrology of the Cedar City formation, in Middle Devonian of 


central Missouri—Assoc. Missouri Geologists, 14th Ann. Field Trip 1967: 
Columbia, Mo., Univ. Missouri, Dept. Geology, p. 5-14, illus., 1967. 


The Cedar City formation is a distinct mappable unit of Middle Devonian age with 
a rich diversity of rock types. Unconformable between Ordovician and Mississippian 
units, it alone represents the Devonian in much of central Missouri. A small portion 
of the author’s thesis study area is examined in this field trip. Earlier designated 
as separate formations, the Cooper facies, dominantly fine-grained calcilutites 
almost devoid of fossils, is best developed in the western part, interfingering to the 
east with the Callaway facies which is more dolomitic and fossiliferous: farther east 
is a little of the Mineola facies with interfingered sandstones and biosparites in the 
lower horizons. Suggested depositional environments are outlined. GDC 


06638 Slichter, Louis B.; Dixon, Wilfred J.; Myer, George H. Statistics as a guide 


to prospecting, in Computer short course and symposium on mathematical 
techniques and computer applications in mining and exploration, 1962, V. |: 
Tucson, Ariz., Univ. Arizona, Coll. Mines, p. Fl-1—FI-27, illus., tables, 1967. 


The population-density of mines in mining regions, and the distribution of mines 
according to value or size are basic statistics in estimating the profits from 
prospecting. Although the practical! value of these vital statistics is becoming more 
appreciated, the pertinent data are still deficient in quality and quantity needed for 
supplying knowledge of probability parameters associated with many large mining 
regions of this continent. Five examples of mine distributions are examined for 
the purpose of describing their appropriate simple distribution formulae, and 
indicating the significance of these statistics as rational guides to prospecting.— 
Authors’ introduction 
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Smith, Avery E. See Johnson, William D., Jr. 00451 


504 Smith, David G.; Pullen, Jack R. Hummingbird structure of southeast 
Saskatchewan: Bull. Canadian Petroleum Geology, v. 15, no. 4, p. 468-482, illus., 
table, 1967. 


The Hummingbird oil field, located on a domal feature, about one mile square, 
on the northwestern flank of the Williston basin, produces from pools in the 
Devonian Birdbear Formation and Mississippian Ratcliffe Member of the Charles 
Formation. Development of the feature is attributed to multiple-stage dissolution 
of salt from the Middle Devonian Prairie Evaporite. During early stages, additional, 
compensating thicknesses of Upper Devonian and Lower Mississippian strata were 
deposited in an area of collapse. Between Mississippian and Cretaceous time, 
however, dissolution of salt and collapse in surrounding areas caused draping of 
beds over thicker strata in the central area, and thus, in effect, created a dome. 
Entry of formation waters into the salt beds may have been through high-angle 
basement-controlled faults.—CAS 


6614 Smith, George E. Fertilizer nutrients as contaminants in water supplies, in 
Agriculture and the quality of our environment—Am. Assoc. Adv. Sci., 133d Mtg., 
1966, Symposium: Am. Assoc. Adv. Sci. Pub. 85, p. 173-186, tables, 1967. 


Leachates from naturally fertile crop lands may have a higher content of plant 
nutrients than from those heavily fertilized and well-managed. Calcium is the cation 
most common in ground-water sources. In humid or irrigated areas nitrate is a 
mobile anion most concentrated in leachates; phosphorus is “‘fixed’’, and little is 
found in leachates unless the land is eroded. Chloride or sulfate loss from surface 
soil to shallow aquifers is insignificant, compared with the amount in deep well 
water in the Midwest and West. Nitrate in rural water supplies appears to come 
mainly from waste disposal systems or livestock feeding operations. More nutrients 
are lost by erosion than by leaching; more are removed in crops than are added 
in fertilizers. Losses from soils can be reduced by proper fertilization and erosion 
reduced by dense vegetation. —_GDC 


06692 Smith, John Ward; Young, Neil B. Organic composition of Kentucky’s New 
Albany Shale— Determination and uses: Chem. Geology, v. 2, no. 2, p. 157-170, 
illus., tables, 1967. 


Elemental composition of total organic matter in composite samples representing 
the complete thickness of Devonian New Albany Shale at three sites in south-central 
Kentucky was determined. Average composition in weight-percent organic matter 
was C=82.0 percent, H=7.4 percent, N=2.3 percent, S=2.0 percent, and O=6.3 
percent; these are the first complete and accurate organic composition data available 
for the black shales. Uses of these data are illustrated. Hydrogen content is 
significantly higher than in coals, but lower than in Green River Formation organic 
matter. No significant difference in organic composition was detected, although 
sampled locations spanned 60 miles across the Cincinnati Arch. Organic content 
of the formation ranged up to 22 million tons per sq mi, offering a tremendous 
fuel potential; on thermal treatment about one-third converted to oil.—from 
Authors’ abstract 


06674 Smith, R. E.; Ehrlich, W. A. Soils of the Lac du Bonnet area, with a section 
on Forestry by S. C. Zoltai: Manitoba Soil Survey Soils Rept. 15, 118 p., illus., 
tables, 1967. 


This report is the fifteenth in a series devoted to the description of the soils of 
Manitoba. Its purpose is to supply basic information about the soils, such as their 
distribution, characteristics, and capabilities for agricultural and forest crops. The 
publication consists of a report and a colored soils map. The soils include those 
derived from drift deposits left by departing continental glaciers, small areas of recent 
alluvial deposits, and windblown sand and organic deposits. MST 


06714 Smith, Stephen C. Water in the future economy, in Water, geology and the 
future—Conf. [Indiana University, 1964]: Bloomington, Ind., Indiana Univ. Water 
Resources Research Center, p. 19-25, 1967. 
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The author examines the role of water in the future economy of the country, and 
stresses the importance of organized planning.— MST 7 


Smith, T. Jefferson. See James, David E. 00650 


06597 Snetsinger, Kenneth G.; Keil, Klaus; Bunch, T. E. Chromite from “equilibrated” 


chondrites: Am. Mineralogist, v. 52, nos. 9-10, p. 1322-1331, tables, 1967. 
Electron microprobe analyses of chromites in seven “equilibrated” chondrites show 
that for a given meteorite, chromite grains are not zoned and the chemical 
compositions are remarkably constant. The chondritic chromites are higher in iron 
than most terrestrial examples and approach the theoretical compositions (FeCr,0,) 
of chromite. Variations in iron and magnesium in chromites have the same trend 
as has been found in the olivines and pyroxenes in H-, L-, and LL group chondrites 
suggesting that the chromite is in equilibrium with the ferromagnesian silicates,— 
BAM 


Sorensen, H. See Semenov, E. I. 06513 


06762 Sérensen, Henning. On the history of exploration of the Ilimaussaq alkaline 


intrusion, South Greenland: Medd. om Gronland, v. 181, no. 3, 33 p., illus., 1967. 


Geological and mineralogical investigations were begun by Giesecke in 1806; later, 
Steenstrup, Ussing, Wegmann, and a number of others have undertaken studies in 
and around the intrusion. The body is mainly composed of peralkaline (agpaitic) 
nepheline syenites and is rich in rare elements and minerals. Seventeen minerals 
were first known from this body. Renewed activity is underway, and a list of the 
known minerals and a complete bibliography is included as a start.— from Author's 
abstract 


06463 Spaeth, Mark G.; Berkman, Saul C. The tsunami of March 28, 1964, as recorded 


at tide stations: U.S. ESSA Tech. Rept. C and GS 33, 86 p., illus., tables, 1967. 


The tsunami generated by the Prince William Sound earthquake was the largest 
since the 1960 Chilean tsunami. Seiche action was damaging as far away as the 
Gulf of Mexico. This report contains 105 reproductions of tide curves showing 
the tsunami, and 8 curves showing oscillations induced by the long-period seismic 
waves—6 in the Gulf of Mexico and 2 at Arkansas damsites. A brief history of 
the Seismic,.Sea Wave Warning System and a report of its operation during the 
tsunami warning action are included. Fatalities totaled 122, and over 104 million 
dollars in damage resulted; these are tabulated together with detailed data on wave 
heights and arrival times at various stations throughout the Pacific.—from Authors’ 
abstract 


00435 Spall, Henry. Paleomagnetism of basement granites of southern Oklahoma and 


its implications— Progress report: Oklahoma Geology Notes, v. 28, no. 2, p. 65- 
80, illus., tables, 1968. 


All major rock types in the Wichita and Arbuckle Mts. have been sampled but 
only the results of measurements on granites are presented. In the Wichita province, 
Middle Cambrian intrusive granites are the youngest rocks, but in the Arbuckles, 
they are part of the Precambrian craton. NRM direction and intensity on about 
120 cores from the Wichita Granite Group showed streaked distribution through 
the present field. After thermal demagnetization, a pole near other Cambrian poles 
was indicated, reflecting primary titanomagnetite. After a-c demagnetization, a 
reversed paleomagnetic pole was obtained near Carboniferous Permian poles, 
interpreted as magnetization of hematite during uplift of the Wichita block. 
Directions of NRM from granites in the Arbuckle Mts. showed considerable 
dispersion, reduced by a-c demagnetization to give a pole near that for the 1200 
1350 m.y. rocks from Missouri.—ESL 


Spivak, J. See Moody, J. D.00418 


06467 Spoljaric, Nenad. Pleistocene channels of New Castle County, Delaware: 


Delaware Geol. Survey Rept. Inv. 10, 15 p., illus., 1967. 
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Two Pleistocene channel-systems are recognized in New Castle County: a system 
of straight channels north of the Chesapeake and Delaware Canal, and a braided 
system south of the Canal. Fluctuations of flow regime of Pleistocene streams were 
frequent as evidenced by sedimentary structures and widespread distribution of 
gravels in channel deposits. During high stream flows most of the area was 
submerged; during low flows large interstream areas and islands emerged. 
Transporting agents of the sediments were primarily melt-water streams originating 
below glaciers which at times advanced to within 100 miles north of the county. 
Thus, the age of the deposits is thought to be glacial; the channels appear to have 
been formed contemporaneously by a major distributary system.—from Author’s 
abstract 


06468 Spoljaric, Nenad. Quantitative lithofacies analysis of Potomac Formation, 
Delaware: Delaware Geol. Survey Rept. Inv. 12, 26 p., illus., 1967. 


The quantitative lithofacies analysis of the Potomac Formation in a small area west 
of Delaware City revealed that the deposition of these sediments was continuous 
throughout the time of their formation. The uppermost part of the Potomac 
sequence appears to have been removed, probably by erosion, prior to the deposition 
of the younger Upper Cretaceous marine sediments. The sand bodies contained 
in Potomac deposits have a shoestring channel form and were most probably 
deposited by unidirectional currents. The direction of the flows, however, cannot 
be determined on the basis of the available subsurface data.—Author’s abstract 


Sproll, Walter P. See Dietz, Robert S. 00510 


00567 Stafford, Charles F. Salt domes: Sea Frontiers, v. 14, no. 2, p. 66-73, illus., 
1968. 


An elementary explanation of the development and occurrence of salt domes is 
presented, particularly in the region of the Gulf of Mexico, where interest in them 
has increased with the quest for petroleum, sulfur, gypsum and salt. The Gulf of 
Mexico contains the largest salt-deposits in the world, concentrated in a subsiding 
Jurassic basin, perhaps behind a volcanic arc or coral reef which sank with the 
basin, and since covered and depressed under more than 30,000 feet of sediment. 
Internal disturbances started movement in the plastic salt which kept rising by 
density contrast as shown in experiments with asphalt. The variety of shapes is 
endless; usually a circular column intrudes the overlying sediments, the upper part 
is largest and the tapered bottom often is cut off. Why there are two belts of 
domes is still a mystery.—_ GDC 


06508 Stanley, Daniel J.; Swift, Donald J. P.; Richards, Horace G.  Fossiliferous 
concretions on Georges Bank: Jour. Sed. Petrology, v. 37, no. 4, p. 1070-1083, 
illus., 1967. 


Fossiliferous concretions form a lag pavement in areas near outcrops of Miocene 
deposits on the top of Georges Bank. The concretions formed in Miocene time 
by early diagenetic deposition of calcium carbonate around shells in Miocene bottom 
muds. Some concretions were formed chiefly of collophane. Detailed chemical 
and mineralogical data are given.—HAT 


00558 Stanley, Steven M.  Post-Paleozoic adaptive radiation of infaunal bivalve 
molluscs—A consequence of mantle fusion and siphon formation: Jour. 
Paleontology, v. 42, no. 1, p. 214-229, illus., table, 1968. 


The Bivalvia have undergone two principal adaptive radiations since their 
appearance in the Ordovician. The initial early Paleozoic radiation gave rise to 
epifaunal and primitive infaunal groups. The second radiation, during the Mesozoic 
and Cenozoic, gave rise to 15 new infaunal superfamilies, all siphon—feeding groups. 
Most new siphonate taxa were eulamellibranch heterodonts and possessed crossed 

lamellar shell structure. They probably descended from a non-siphonate Paleozoic 
group with similar features, such as the Astartacea. Their post-Paleozoic radiation 
was a consequence of mantle fusion and siphon formation, which opened the way 
for the occupation of many new infaunal ways of life that had been inaccessible 
to Paleozoic bivalve and brachiopod groups.—from Author’s abstract 
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06669 Starbuck, James W. Introduction to powder diffraction, Chap. 7 in Handbook 


of X-rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble 
editor): _ New York and London, McGraw-Hill Book Co., 7 p. (paged 
separately), tables, 1967. 


These techniques apply to study of polycrystalline materials, powdered by nature 
or process, or in compacted form. Techniques are reviewed. Effects of crystallite 
size, nonrandom orientation, and lattice variations on pattern characteristics, and 
selection of radiation, and background radiation and its elimination are discussed. 


06504 = Steeves, Margaret W.; Wilkins, Lois R. Spores and pollen from the Lower 


Cretaceous of Saskatchewan, Canada: Canadian Jour. Botany, v. 45, no. 12, p, 
2329-2365, illus., tables, 1967. 


Dispersed spores from a core through Lower Cretaceous [Blairmore] rocks near 
Saskatoon, Saskatchewan, are described and compared with spores from elsewhere 
in Western Canada and Europe. Consideration is given also to the problems of 
dispersed-spore nomenclature as they are raised by these specimens.— Authors’ 
abstract 


Steiner, Maureen. See Slaughter, Bob H. 00485 


00494 Steiner, Maureen B.; Williams, Thomas E.  Fusulinidae of the Laborcita 


Formation (Lower Permian), Sacramento Mountains, New Mexico: Jour, 
Paleontology, v. 42, no. 1, p. 51-60, illus., tables, 1968. 


The Laborcita Formation of the Sacramento Mountains, N. Mex., overlies the 
Holder Formation (Upper Pennsylvanian) and underlies the Abo Formation (Lower 
Permian); it is believed to represent continuous deposition from the top of the Holder 
to the base of the Abo. Megafaunal evidence is inconclusive regarding the age 
of the unit; preliminary study of fusulinid zones suggests a Pennsylvanian-Permian 
boundary 90 feet above the base of the formation (Otte, 1959). Restudy of the 
fusulinid fauna permits identification of these principal species: Dunbarinella 
americana, Schwagerina campensis, S. emaciata, Triticites creekensis, T. ventricosus. 
Consideration of published ranges of these species in conjunction with less populous 
elements of the fauna demonstrates that the Laborcita is wholly Wolfcampian 
(Bursum) in age.—from Authors’ abstract 


Steinhart, John S. See James, David E. 00650 


06552 Stephenson, Gordon R.; Zuzel, John F. Seismic refraction studies in watershed 


hydrology, in Engineering geology and soils engineering symposium, Sth Ann., 
Pocatello, Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 217-232, illus., 
table, 1967. 


Single-channel seismic refraction surveys, accomplished with the sledge hammer 
device, in the Reynolds Creek Experimental Watershed, Owyhee County, Idaho, 
are evaluated. Velocity horizons down to 100 feet were determined, and cross 
sections across the valley, as well as isopach maps of the units, were obtained. 
The same technique was used in the mountains in the area to determine the soil 
depth, including an underlying clay layer, the thickness of a fracture zone within 
the upper limits of the basalt bedrock, and the solid bedrock configuration. A 
major contribution of this study was the determination of the fractured zone which 
constitutes the major aquifer.—from Authors’ abstract 


06568 Stephenson, Robert L. Engineering geology, soils, and archeology, in Engineering 


geology and soils engineering symposium, Sth Ann., Pocatello, Idaho, Proc.: Boise, 
Idaho, Idaho Dept. Highways, p. 93-97, 1967. 


This is a semi-popular account of the various ways in which the engineer, soil 
scientist, and archeologist can assist one another. The archeologist can learn about 
soil types and stabilities from the engineer, and the nature of the soil and its age 
from the pedologist. The archeologist can date soils, from which the pedologist 
can determine rates of weathering and the like. The archeologist may expose 
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channels which otherwise might be unknown, data which the engineer could use. 
All in all, an exhortation for cooperation with and support of archeologists is 


sought. —_HRC 


00395 Sternberg, Yaron M.; Agnew, Allen F. Hydrology of surface mining—A case 
study: Water Resources Research, v. 4, no. 2, p. 363-368, illus., 1968. 


A mathematical model representing a strip-mined area is formulated and analyzed. 
Solutions are obtained for the changes in ground-water elevation and ground-water 
flow that would occur from a uniform rate of deep percolation over the spoil bank. 
The solutions are for a bounded one-dimensional aquifer (spoil bank) where the 
water level in the last cut is a function of time described by an error function. 
Computed curves showing ground-water elevation for two particular sets of aquifer 
characteristics for various times are presented. The solution for ground-water flow 
can be used to forecast maximum and minimum flows from spoil bank to last cut. 
Formulation of the model is based on preliminary data and may require 
modification.— Authors’ abstract 


06492 Sternbergh, Regis S. Letter to the editor [re a meteorite locality 
misidentification]: Meteoritics, v. 3, no. 4, p. 256, 1967. 


Table 3, on page 157 of the April 1967 issue of the Journal of the Meteoritical 
Society, listing large fall sites, questions the present location of the meteorite 
Bacubirito. It is presently in the city park of Culiacan, State of Sinaloa, Mexico. 
HRC 


06687 Stevenson, I. M. Goose Bay map-area, Labrador: Canada Geol. Survey Paper 
67-33, 12 p., table, geol. map, 1967. 


This map-area, which lies entirely within the Grenville Province, is underlain mainly 
by a mixed assemblage of quartzo-feldspathic gneisses of probable sedimentary 
origin. Intrusive into these gneisses are granitic rocks with abundant associated 
pegmatitic material. Anorthosite with related basic and acidic rock types is 
apparently intrusive into the gneisses. Relatively unmetamorphosed sediments of 
the Double Mer Formation are poorly exposed on Churchill River. Most of the 
gneisses and granitic rocks lie well within the epidote-amphibolite facies of 
metamorphism, whereas a granulite facies is indicated for at least some of the 
anorthositic rocks.— Author’s abstract 


00569 Stewart, B. A.; Viets, F. G., Jr.; Hutchinson, G. L. Agriculture’s effect on nitrate 
pollution of groundwater: Jour. Soil and Water Conserv., v. 23, no. 1, p. 13-15, 
illus., table, 1968. 


Among agricultural sources of ground-water pollution, nitrogen has received 
particular attention because of increased use of fertilizers and the health hazard 
to livestock and humans, especially infants. Victims of nitrate poisoning show 
symptoms of oxygen deficiency. Natural sources cannot be neglected in appraising 
the nitrate problem created in a watershed or basin by adding large amounts in 
foods, feeds, fertilizers and legumes. Little is known about the relative contributions 
of domestic sewage effluents, fertilizers, and wastes from corrals to pollution of 
ground waters. Comparison of chemical data for water samples beneath feedlots 
and irrigated fields in Colorado suggests that leaching losses have been greatly 
underestimated. Profile differences are discussed and illustrated graphically: need 
for management is emphasized.—_GDC 


00402 Stewart, G. L.; Farnsworth, R. K. United States tritium rainout and _ its 
hydrologic implications: Water Resources Research, v. 4, no. 2, p. 273-289, illus., 
tables, 1968. 


Tritium concentrations of precipitation, total rainout, and rainfall amounts for 1964 
and 1965 are listed for 15 stations in the conterminous United States and Puerto 
Rico. These data show that the major increase in tritium rainout in 1963 was 
followed by a decline of about 27 percent in 1964, and an additional decline of 
about 54 percent in 1965. Rainout patterns are characterized by increases in tritium 
rainout with northern latitudes and with distance from the oceans. The total tritium 
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rainout, a function of both concentration and amount of precipitation, is more 
random than average tritium concentration. Seasonal, annual and ten-year tritium 
pulses have provided a valuable tag for tracing water in many kinds of hydrological 
investigations.—from Authors’ abstract 


Stewart, John H. See Palmer, Allison R. 00490 


00480 Stewart, S. W. Crustal structure in Missouri by seismic-refraction methods: 


Seismol. Soc. America Bull., v. 58, no. 1, p. 291-323, illus., tables, 1968. 


Two reversed refraction profiles 300 km long were established, one in northern 
Missouri oriented east-west and the other in southern Missouri oriented 
northeasterly across the Ozark uplift. The northern profile suggests a crust 
characterized by three major layers with approximate velocities and depths as 
follows: 6.1 kmps down to 8 km; 6.2 kmps to 20 km; 6.6 kmps to 40 km: 
upper mantle velocity, 8.0 kmps. The crust is a few kilometers thicker along the 
west portion of the profile than along the east. Alternatively the velocity variation 
in the upper 15 km of crust may be similar to that for a granitic material. The 
data do not require a low-velocity channel in the crust. The southern profile js 
more difficult to interpret; if a layered model is assumed, the crustal structure is 
somewhat similar to that derived for the northern profile—DBV 


06681 Stoneley, Robert. The structural development of the Gulf of Alaska sedimentary 


province in southern Alaska: Geol. Soc. London Quart. Jour., v. 123, pt. 1, no. 
489, p. 25-57, illus., 1967. 


Mesozoic and Cainozoic sediments of the Gulf of Alaska were deposited in an active 
trough on a rapidly subsiding shelf at the Pacific margin of North America. They 
have been deformed by repeated oceanwards thrusting and folding produced by a 
simultaneous (a) north or north-northeast movement of the northeastern Pacific 
Ocean floor relatively towards and possibly under Alaska, and (b) a dextral strike 
slip displacement on major faults of southetn Alaska rimming the sedimentary basin. 
The former appears to have been the dominant force, although the dextral slip 
movements may have been partly responsible for (a), certainly contributed to lateral 
shortening in the sedimentary province to the south, and were strong enough to 
influence strike—directions in the late Cainozoic structures. VSN 


Storey, Herbert C. See Glymph, Louis M. 06615 


06607 Stout, Perry R.; Burau, R. G. The extent and significance of fertilizer buildup 


in soils as revealed by vertical distributions of nitrogenous matter between soils and 
underlying water reservoirs, in Agriculture and the quality of our environment—Am., 
Assoc. Adv. Sci., 133d Mtg., 1966, Symposium: Am. Assoc. Adv. Sci. Pub. 85, 
p. 283-310, tables, 1967. 


In humid regions nitrate in water is generally laid to pollution, but in some ground 
water it has natural sources. Concentrations over 100 ppm create problems in 
fertilizing and public health. In the urbanized Arroyo Grande basin near San Luis 
Obispo, Calif., shallow wells yield nitrate-bearing water; urban wastes and use of 
nitrate fertilizers on irrigated crops compound the nitrogen content of upper strata; 
exported nitrogen in farm products still leaves a net 74 pounds per acre. Recharged 
ground water thickens its nitrate layer; profiles in depth vary with irrigation 
practices, winter rains, fertilizing, and crop removal of nitrogen. Water disposal 
at sewer-farm sites is rotated among ponds successively allowed to dry; sampled 
sandy profiles were nitrified in upper 4 to 6 feet. Deep subsoil profiles under five 
different croplands are described and compared.—_GDC 


06760 Strand, Rudolph G. (compiler). Geologic map of California, Olaf P. Jenkins 


edition— Mariposa sheet: [San Francisco, Calif.] California Div. Mines and 
Geology, scale 1:250,000, separate text, 1967. 


The text contains an index to geologic mapping used in the compilation of the 
Mariposa sheet, a stratigraphic nomenclature chart, and topographic quadrangles 
within the area available from the U.S. Geological Survey. MCM 
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06620 Struble, Richard A.; Mintzer, Olin W. Combined investigation —— for 
procuring highway design data, in Highway geology symposium, 18th A 1967, 
Proc.: Purdue Univ. Eng. Bull., v. 51, no. 4 (Eng. Ext. Ser. 127), p. 27 "43, illus., 


1967. 


Several combinations of direct and indirect soils exploration techniques have been 
evaluated over a variety of terrain in Ohio. The components of the combined 
technique methods are airphoto interpretation, electrical resistivity and seismic 
refraction surveys, and boring methods. Ohio can be subdivided into four regions 
on the basis of bedrock stratigraphy or thickness of glacial drift. For each of these 
regions a selected technique combination is recommended for procurement of soil 
and rock data. Two additional combinations are recommended for the special 
investigations required for soft-subsoil and landslide-susceptible regions.—from 
Authors’ abstract 


00603 Stumm, Erwin C. New names for coral homonyms: Jour. Paleontology, v. 42, 
no. 1, p. 244, 1968. 


The homonym Heliolites interstinctus occidentalis Stumm, 1963 (Silurian, Maine) 
is renamed H. mainensis; the homonym Cladopora bella Stumm, 1961 (Devonian, 
Michigan) is renamed C. bellensis—VMJ 


Sturgeon, M.T. See Hoare, R. D. 00497 


06470 Siisse, P. Crystal structure of amarantite: Naturwissenschaften, v. 54, no. 24, 
p. 642-643, table, 1967. 


Amarantite crystallizes in the space group P1 with four molecules in the unit cell. 
The lattice constants are: a=8.976 A, b=11.678 A, c=6.698 A, and a=95.65°, 
B=90.36°, y=97.20°. Detailed work will be published later.— ESL 


00409 Swanson, Donald C. Geologic development of Anadarko basin and its deposits 
of hydrocarbons [abs.]: Oklahoma Geology Notes, v. 28, no. 2, p. 82, 1968. 


00415 Swanson, Donald C.; West, Ronald R. Anomalous Morrowan-Chesterian 
correlations in western Anadarko basin [abs.]: Oklahoma Geology Notes, v. 28, 
no. 2, p. 89-90, 1968: Am. Assoc. Petroleum Geologists Bull., v. 52, no. 3, p. 551, 
1968. 


00552 Swenson, Frank A. New theory of recharge to the artesian basin of the Dakotas: 
Geol. Soc. America Bull., v. 79, no. 2, p. 163-182, illus., tables, 1968. 


Streams flowing east from the Precambrian core of the Black Hills lose virtually 
all their flow in crossing the cavernous Lower Mississippian Pahasapa Limestone. 
Near the center of the artesian basin less than 200 feet of sandstone strata intervene 
between the Pahasapa Limestone equivalents and the Dakota Sandstone. Most of 
the recharge water of the Dakota Sandstone is believed to have moved more than 
150 miles through subsurface channels in the Pahasapa Limestone. Near the center 
of the basin this recharge water moves upward into the Dakota Sandstone and where 
transport through sandstone is short, the water is generally calcium-sulfate type: 
where it has moved significant distances in the Dakota Sandstone, the water is 
mainly sodium-sulfate type. Recharge water of sandstone origin is sodium-—chloride 
type—-HCW 


Swift, Donald J. P. See Stanley, Daniel J. 06508 


06538 Swinton, W. E. Dinosaurs (3d edition): London, Trustees of the British Museum 
(Natural History), 44 p., illus., 1967; originally published 1962. 


Classification and evolution of the main dinosaurian groups of reptiles are outlined 
in this popular handbook. Representative genera occurring in Europe, North 
America, and elsewhere are described briefly. The illustrations are of 10 genera 
whose skeletal remains are exhibited in the British Museum.— VMJ 
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06532 Syers, J. K.; Williams, J. D. H.; Campbell, A. S.; Walker, T. W. The Significan 
of apatite inclusions in soil phosphorus studies: Soil Sci. Soc. America Proc : 
31, no. 6, p. 752-756, illus., tables, 1967. ae 


Apatite inclusions have been identified in several primary minerals; their abundance 
and morphology is described. Of several methods used for determining total P 
in soils, Na2CO; fusion is the most reliable for samples which contain apatite 
inclusions. It is concluded in study of beach sands that included apatite in quartz 
magnetite, and ilmenite is particularly significant as these minerals are relatively 
resistant to weathering. Release of phosphorus from well-cleaved minerals, such 
as hypersthene and plagioclase, may be envisaged without any extensive 
disintegration of the host mineral. The fact that apatite can occur as inclusions 
in soil minerals instead of discrete grains may exert a considerable influence on 
availability of phosphorus and on rate and pattern of inorganic phosphorus 
transformations in soils. GDC 


Symons, D.T. A. See Schwarz, E. J. 00589 


Talibudeen,O. See Mattingly, G. E. G. 06575 


06702 Tamura, Tsuneo. Selective removal of Cs'*’ and Sr® in waste solutions by 


minerals, in Water, geology and the future-—Conf. [Indiana University, 1964]: 
Bloomington, Ind., Indiana Univ. Water Resources Research Center, p. 91-107, 
illus., tables, 1967. 


For decontaminating radioactive waste solutions, sorbents which are selective for 
Sr-90 and Cs-137 are highly desirable, as waste solutions generally contain much 
higher concentrations of stable ions which can make a sorbent ineffective after 
treatment of a small volume of solution. Possible cheap sorbents for this application 
have been found and information provided on interactions between these nuclides 
and minerals of the soils. In solutions containing <Img cesium per liter, 2:1 layer 
minerals with c-spacing of 10 A are preferred. Heat-—treated gibbsite and activated 
alumina from commercial sources have high affinity for strontium even in solutions 
above | M in NaNO;.—from Author’s abstract 


06652 Tannenbaum, Irving R. Indexing of powder patterns, Chap. 28 in Handbook 


of X-rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, 
editor): New York and London, McGraw-Hill Book Co., 30 p. (paged 
separately), illus., tables, 1967. 


When a powder pattern arises from a sample of unknown symmetry, a systematic 
approach to indexing is mandatory. It is recommended that an attempt be made 
to index the pattern on the basis of the isometric system, and if the attempt fails, 
repeat, using the systems in order of decreasing symmetry. The analytical, graphical, 
and computer methods are compared.— ESL 


06757 Taxer, Karlheinz J.; Buerger, Martin J. The crystal structure of rhodizite [with 


German abs.]: Zeitschr. Kristallographie, v. 125, p. 423-436, illus., tables, 1967. 


Rhodizite, examined by the precession method, has diffraction symbol m3mP 
which, taken together with its piezoelectric and pyroelectric response, fixes the space 
group as P43m. The cell edge is a=7.319+.001 A. Reflection intensities from a 
spherical specimen were measured with a scintillation counter. A heavy atom image 
in the Patterson function was interpreted, combined with successive Fourier 
syntheses of the electron density. Formula of the ideal structure is CsBe,B,.Al,0xs, 
and this has been refined to an R value of 9.1 percent. It has been suggested that 
a more realistic composition would be CsBesB,2_ .Al;OosH2, where x=1. Further 
refinement is not warranted until the composition is better established.—from 
Authors’ abstract 


Taylor, A.M. See Roy, Rustum. 06587 


Taylor, Hugh P., Jr. See O'Neil, James R. 06571 
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00584 Taylor, Thomas N.; Eggert, Donald A. Petrified plants from the Upper 
Mississippian of North America—[Pt.] 2, Lepidostrobus fayettevillense sp. n.. Am. 
Jour. Botany, v. 55, no. 3, p. 306-313, illus., 1968. 


Specimens of Lepidostrobus fayettevillense sp. n. from the Fayetteville Shale of 
northwestern Arkansas range from complete cones 22.5 cm long and approximately 
1.0 cm in diameter to smaller water-worn fragments. The cones consist of a central 
axis bearing closely-spaced, spirally arranged sporophylls which extend from the 
cone axis at right angles. Each sporophyll consists of a pedicel which is turned 
up at its end to form a distal lamina. Sporangia are large and attached to the 
adaxial surface of each sporophyll. The vascular cylinder consists of a centrally 
located exarch protostele at least 1.1 mm in diameter. The new species is compared 
with morphologically similar lycopsid fructifications of equivalent age.—from 
Authors’ abstract 


06523 Taylor, Thomas N. Paleozoic seed studies—On the structure of Conostoma 
leptospermum, n.sp., and Albertlongia incostata, n.gen. and sp.: Palaeontographica, 
ser. B, v. 121, nos. 1-3, p. 23-29, illus., 1967. 


The present paper describes two new Paleozoic seeds discovered in petrifaction 
material collected in southern Illinois. Conostoma leptospermum, n.sp., is small, 
radially symmetrical, and easily delimited by the very thin-walled construction of 
the integument. Specimens of Albertlongia incostata, n.gen. et sp., are radially 
symmetrical and measure 2.0 cm long and 1.4 cm in width at the greatest diameter. 
The new genus is distinguished by the presence of numerous longitudinally oriented 
ridges and furrows that sculpture the inner surface of the integument. Both seeds 
are compared with other structurally similar forms.— Author’s abstract 


00606 Teeter, J. W. The distribution of Recent marine ostracodes from British 
Honduras [abs.]: Houston Geol. Soc., Bull., v. 10, no. 7, p. 15, 1968. 


00652 Teng, Ta-Liang. Attenuation of body waves and the Q structure of the mantle: 
Jour. Geophys. Research, v. 73, no. 6, p. 2195-2208, illus., tables, 1968. 


The variation of Q, with depth is studied using P-wave spectrums from two deep 
earthquakes, assuming that the normalized source spectrum is not a function of 
the angle of radiation and that Q, is independent of frequency at least at 0.01 to 
0.2 hz. It is shown that, when instrumental and crustal effects are removed, the 
logarithm of the spectral ratio is a linear function of frequency. The coefficient 
of the linear term (differential attenuation) is used to invert for a Q, depth structure. 
Two possible Q, models are presented, both of which have a low-Q upper mantle 
about 950 km deep with an average of Q, of about 93. This is followed by a 
high-Q middle and lower mantle where Q, varies from 250 to 1,000. Both models 
suggest a low-Q layer about 200 km thick near the bottom of the mantle with an 
average Q, of about 150.—from Author’s abstract 


06457 Terzaghi, Karl; Peck, Ralph B. Soil mechanics in engineering practice (2d 
edition): New York, John Wiley and Sons, 729 p., illus., tables, revised 1967: 
originally published 1948. 


Theoretical investigations in soil mechanics have more and more emphasized 
refinements in sampling and testing and those few problems that can be accurately 
solved. More often the soil must be observed during construction, and the design 
modified. These facts govern treatment of the subject in this book. Part 1, physical 
properties of soils, and Part 2, theories of soil mechanics, are short but adequate 
for engineering students and the average engineer. The heart of the book is Part 
3, problems of design and construction; it includes soil exploration, stability, 
foundations, and a new chapter on performance observations. Much of the revision 
reflects the late Dr. Terzaghi’s contribution, particularly in stability of natural slopes, 
dams, and their foundations. GDC 


00385 Thakur, T. R.; Scheidegger, A. E. A test of the statistical theory of meander 
formation: Water Resources Research, v. 4, no. 2, p. 317-329, illus., 1968. 
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The statistical theory of meander formation ascribes the meandering of strea 

channels to the hypothesis that a river has a Gaussian probability to deviate by 
an angle d@ in progressing an elemental distance ds along its course. This ene 
aims at checking this hypothesis. Taking three cases, the Salt Fork Vermilion River 
in Illinois, the Assiniboine River in Canada, and as an interesting comparison ‘ 
‘river’ (Hadley Rill) on the Moon, it was indeed possible to show that the probabilit 
in question is Gaussian, using pertinent statistical tests. Our study can therefor. 
be said to confirm to this extent the probabilistic view of meander development, 
Authors’ abstract ; 




































06647 Thoma,R. E. Determination of phase diagrams, Chap. 20 in Handbook of xX. 
rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): 
New York and London, McGraw-Hill Book Co., 10 p. (paged separately), illys. 
1967. 3 y 


X-ray diffraction analysis is the most significant technique for providing detailed 
information on relationships among solid phases. Methods may be classified under 
dynamic or static; the disappearing-phase and parametric methods are described 
Applications to ternary and polycomponent systems and_nonstoichiometric 
compounds are discussed.— ESL 


Thomas, G.W. See Fink, D. H. 00506 


00486 Thomson, Keith Stewart. Further note on the structure of rhipidistian fishes: 
Jour. Paleontology, v. 42, no. 1, p. 243, 1968. 


Examination of the original material of the crossopterygian fish Panderichthys 
(Devonian, USSR) confirms that two pairs of external nares and a pars ethmoidalis 
cranialis are present in the snout. This “intermediate” structure demonstrates the 
artificiality of any classification of the Rhipidistia into two widely separated 
lineages.—Author’s abstract 


06616 Thorne, Wynne; Peterson, H. B. Salinity in United States waters, in Agriculture 
and the quality of our environment—Am. Assoc. Adv. Sci., 133d Mtg., 1966, 
Symposium: Am. Assoc. Adv. Sci. Pub. 85, p. 221-240, illus., tables, 1967. 


Currently increasing national concern about the amount of salt in water is correlated 
with growing scarcity of high quality water. Dissolved solids in major rivers of 
the United States in 1962 was estimated at 183,099,000 tons, nearly half of which 
is carried into the ocean by the Mississippi whose waters come from both humid 
and arid sections of the country. Ground waters have been less extensively studied, 
but the less active reservoirs tend to be more readily contaminated, and primary 
waters long in large rock masses are frequently very saline. The various sources 
of salt in water, some costs of pollution to the users of water, and practices in 
coping with the problems are considered.—GDC 


00410 Thornton, John E. Critical evaluation of Hardeman basin and its environs [abs.] 
Oklahoma Geology Notes, v. 28, no. 2, p. 82-83, 1968. 


00545 Thrailkill, John. Chemical and hydrologic factors in the excavation of limestone 
caves: Geol. Soc. America Bull., v. 79, no. 1, p. 19-45, illus., table, 1968. 


Various hydrologic and chemical processes have been investigated in an attempt 
to explain the development of caves just beneath the water table. Vadose water 
supplying an aquifer is often saturated or supersaturated, but may become 
undersaturated by cooling or mixing with water with a lower Prarbon diode 
Undersaturated water may enter the aquifer by capture or backflooding from 
effluent streams. The supply of vadose water to an aquifer is commonly irregular, 
and where lacking, flow paths will be nearly horizontal. Water from adjacent sources 
will follow shallow flow paths, and if it is undersaturated, caves will be excavated. 
Mammoth Cave, Kentucky, probably formed by undersaturated water spilling from 
an impermeable bed; after reaching the water table, this water followed shallow 
phreatic paths in the area beneath the impermeable bed. Backflooding from the 
Green River may have aided in the excavation of the cave-—ATO 
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00381 Thurston, P. C. Obonga-Leigh Lakes area, Leigh Lake sheet, District of Thunder 
Bay: Ontario Dept. Mines Prelim. Geol. Map P. 456, scale 1 in. to 1/4 mi., text, 
1968. 


All bedrock in the Obonga-Leigh Lakes area is Precambrian; unconsolidated 
Pleistocene and Holocene stream channel deposits and glacial debris are abundant, 
with glacial drift heavy in the eastern and southeastern sections. Oldest rocks, a 
belt of interbanded sedimentary and volcanic rocks, trend ENE and form a series 
of steeply plunging folds. Archean metasediments are dominantly lithic and 
feldspathic greywackes with minor interbeds of arkose and quartzite. Most 
abundant rock types in the fold are the metavolcanics, ranging from basalt to 
rhyolite. The fold is surrounded by granitic rocks which are intruded by a series 
of felsic intrusive bodies and dikes. The main fold is an E-W trending syncline 
with steeply dipping limbs; two major easterly-trending faults transect the foliation. 
Minor amounts of disseminated sulfides occur in the Archean metasediments and 
metavolcanics.-MCM 


00382 Thurston, P. C. Obonga-Leigh Lakes area, Kershaw Lake sheet, District of 
Thunder Bay: Ontario Dept. Mines Prelim. Geol. Map P. 458, scale | in. to 1/4 
mi., text, 1968. 


Descriptive notes for the Obonga-Leigh Lakes area are abstracted for Map P. 456, 
Thurston, 1968.—MCM 


00437 Thurston, P. C. Obonga-Leigh Lakes area, Badour Lake sheet, District of 
Thunder Bay: Ontario Dept. Mines Prelim. Geol. Map P. 459, scale | in. to 1/4 
mi., text, 1968. 


Descriptive notes of the Obonga-Leigh Lakes area are abstracted for Map P. 456, 
Thurston, 1968.—MCM 


00438 Thurston, P. C. Obonga-Leigh Lakes are, Goosander Lake sheet, District of 
Thunder Bay: Ontario Dept. Mines Prelim. Geol. Map P. 460, scale | in. to 1/4 
mi., text, 1968. 


Descriptive notes for the Obonga-Leigh Lakes area are abstracted with Map P. 
456, Thurston, 1968.—-_MCM 


00439 Thurston, P. C. Obonga-Leigh Lakes area, Rabelais Lake sheet, District of 
Thunder Bay: Ontario Dept. Mines Prelim. Geol. Map P. 461, scale 1 in. to 1/4 
mi., text, 1968. 


Descriptive notes for the Obonga-Leigh Lakes area are abstracted for Map P. 456, 
Thurston, 1968.—MCM 


00443 Thurston, P. C. Obonga-Leigh Lakes area, Awkward Lake sheet, District of 
Thunder Bay: Ontario Dept. Mines Prelim. Geol. Map P. 457, scale | in. to 1/4 
mi., text, 1968. 


Descriptive notes for the Obonga-Leigh Lakes area are abstracted for Map P.456, 
Thurston, 1968... MCM 


Toomey, Donald Francis. See Klement, Karl W. 06507 


00661 Tozer, D. C. Pattern of geothermal heat flow [discussion of ‘Interpretation 
of heat flow equality”, by W. M. Elsasser, 1967]: Jour. Geophys. Research, v. 
73, no. 8, p. 2834, 1968. 


Elsasser’s **dynamic”’ explanation (ibid., v. 72, no. 18, p. 4768, 1967) of the equality 
of continental and oceanic mean heat flow is based on consideration of the 
temperature distribution in a state of hydrostatic equilibrium; his argument is 
obscure, and seriously incomplete. The vital point is whether one regards the 
question of significant mixing of the subcontinental and oceanic mantles as open 
or closed. The present theoretical situation, in which the dominant convective 
movements are all in the upper few hundred kilometers of the mantle, is more in 
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line with the view that the continents and underlying mantle behave as fairly cohere 
masses displaced with respect to each other by convection currents with faces 
horizontal length scales under the ocean basins; the classical explanation of “tae 
flow “equality” is compatible with such a picture.—-DBV 


00414 Triplehorn, Don M. Clay-mineral diagenesis in Atoka (Pennsylvanian) 


sandstone, Crawford County, Arkansas [abs.]: Oklahoma Geology Notes, vy, 28 
no. 2, p. 90-91, 1968; Am. Assoc. Petroleum Geologists Bull., v. 52, no. 3, p. 55. 
553, 1968. a 


00411 Trollinger, William V. Surface evidence of deep structure in Anadarko basin 


[abs.]: Oklahoma Geology Notes, v. 28, no. 2, p. 83-84, 1968. 


00616 Truesdell, A. H. The advantage of using pE rather than Eh in redox equilibrium 


calculations: Jour. Geol. Education, v. 16, no. 1, p. 17-20, illus., 1968. 


The replacement of Eh by the negative log of the electron activity has been suggested 
(Sillén and Martell, 1964; Sillén, 1967), but the advantages in geochemical teaching 
were not emphasized. The use of pE allows redox reactions to be treated 
symmetrically with reactions in which pH is a controlling variable. The calculations 
are simplified and a better visualization of the solution properties is obtained. The 
mechanics of calculating ionic distribution first of a pH-sensitive system (carbonate 
bicarbonate), then of a redox-sensitive system (ferrous—ferric) are reviewed in detail 
to show the similarity of pH and pE calculations and their differences from Eh 
calculations. Probably, use of pE will make the required constants and conventions 
easier to remember and more intuitive to the student of low temperature 
geochemistry.—GDC 


06731 Trumbull, J. V. A.; Emery, K. O. Advantages of color photography on the 


continental shelf, [Chap.] 12 in Deep-sea photography: Johns Hopkins Oceanog. 
Studies, no. 3, p. 141-143, illus., 1967. 


Underwater color photographs of the continental shelf can provide information that 
is not readily obtainable from black-and-white photographs. Color improves 
differentiation between rocks of diverse types, between sands of contrasting mineral 
composition, and between encrusted and recently abraded gravels and rocks. Living 
and dead organisms may be distinguished by color, and the relative age of shell 
fragments can be estimated. Underwater color photographs of the continental slope 
and the deep-sea floor, as well as of shallow mud bottoms on the continental shelf, 
appear to present little advantage over black-and-white ones.— Authors’ abstract 


06520 Tucker, William E.; Joiner, Thomas J.; White, H. Gene. Oil and gas wells in 


Alabama, January 1966: Alabama Geol. Survey Circ. 43, 363 p., illus., tables, 1967. 


This report lists all the oil and gas exploration and production wells in Alabama, 
county by county. It includes the name of the well and operator, the State Oil 
and Gas Board permit number, the well’s location by township and range, the 
altitude of the derrick floor, the depth, the date completed, the deepest rock unit 
penetrated, the type of subsurface information available, such as driller’s log, 
formation-density log, electric log, gamma-ray log, induction-electric survey, micro 
(contact) log, radioactivity log, sonic log, and drill cuttings and cores. MST 


Turcotte, D. L. See Oxburgh, E. R. 00515 


06547 Tuve, Merle A. John Adam Fleming, January 28, 1877-July 29, 1956: Natl. 


Acad. Sci. Biog. Mem., v. 39, p. 103-140, portrait, 1967. 


00607 Uchupi, Elazar. Map showing relation of land and submarine topography, 


Mississippi Delta to Bahia de Campeche: U.S. Geol. Survey Misc. Geol. Inv. Map 
I-521, 2 sheets, scale 1:1,000,000, 1968. 


Ulrich, G. E. See Klemic, Harry. 00456 


Usami, Tatsuo. See Sato, Yasuo. 00379 
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06585 Vacquier, Victor; Sclater, John G.; Corry, Charles E. Studies of the thermal 


state of the Earth—[Pt.] 21, Heat-flow, eastern Pacific [with Japanese abs.]: Tokyo 
Univ. Earthquake Research Inst. Bull., v. 45, pt. 2, p. 375-393, illus., table, 1967. 


One hundred and ninety—seven new heat-flow measurements from the eastern Pacific 
Ocean off the coast of North and Central America in combination with 367 earlier 
measurements are used to describe the regional pattern. The area is divided into 
three regions: (1) the area north of 25° N., (2) the California Seamount Province, 
East Pacific Rise, Gulf of California, and eastern Pacific Ocean basin, and (3) the 
area-east of 100° W. An analysis of heat-flow by area shows that in the second 
and third regions, large areas have an average outward flow greater than 3.0ucal 
per cm’ sec, in striking contrast with the uniformity of heat-flow in the northwest 
Pacific basin. It is unlikely that the distribution of these areas of high and low 
flow east of the East Pacific Rise can be explained by large-scale thermal convection 
cells in the mantle.—from Authors’ abstract 


00521 Valentine, James W. Climatic regulation of species diversification and extinction: 


Geol. Soc. America Bull., v. 79, no.2, p. 273-275, table, 1968. 


Models for marine species diversity are proposed in which world oceans with mild 
uniform climates are characterized by low species diversity while oceans with cooler 
polar waters and higher temperature gradients are characterized by high 
provinciality, high species diversity, and perhaps higher rates of phyletic evolution. 
Climates that fluctuate between cooling and warming trends will act to create species 
diversity and enrich the marine biota, whereas times of warming should be times 
of greatest extinction rates.— Author’s abstract 


00619 VandenBerg, A.; Lennox, D. H. Safe yield of a well field in a leaky—artesian 


strip aquifer: Ground Water, v. 6, no. 2, p. 30-36, illus., tables, 1968. 


Coarse granular deposits in preglacial river valleys are an important source of ground 
water on the Canadian prairies. Such an aquifer can be modeled by an infinite 
strip leaky-—artesian aquifer, by which test results can be analyzed, future drawdowns 
predicted, and safe yields estimated. This paper develops basic formulas required 
for safe yield determination for an array of wells on the axis of such an aquifer. 
In general, for each well this depends on solution of simultaneous linear and 
nonlinear equations; but for certain symmetrical arrays the number of equations 
to be solved is nearly halved. If all are linear they may be solved by matrix algebra; 
if not, by trial and error. The method is illustrated by an application to a 6—-mile 
stretch of a buried—valley aquifer near Edson, Alberta.—GDC 


06559 vanderGraff, R. M. Recent advances in formation evaluation [with French and 


Spanish abs.], in Latest development within the oil industry—World Petroleum 
Cong., 7th, Mexico, 1967, Proc., V. 1B: London, Elsevier Publishing Co., p. 77 
85, 1967. 


Progress in the field of formation evaluation over the last four years is primarily 
in the improvement of known methods. New developments are discussed on systems 
enabling “logging while drilling,” laterlogs, zamma—gamma logs, neutron decay logs, 
epithermal neutron logs and sonic logs. Down-hole cameras have been developed 
which can be used at considerable depth and temperature. New methods of 
analyzing cores include measuring porosity continuously along a core instead of 
on samples, recording pressure curves and establishing relations between residual 
and original hydrocarbon content. Evaluation methods discussed are: the 
calculation of formation water resistivity from the chemical composition, the 
evaluation of oil shales, and the calculation of formation fluid pressures from logs. 
KAS 


VanWormer, J.D. See Ryall, Alan. 00478 


06671 Vassamillet, L. F.; King, H. W. Diffractometer techniques, Chap. 9 in Handbook 


of X rays for diffraction, emission, absorption, and microscopy (E. F. Kaelble, 
editor): New York and London, McGraw-Hill Book Co., 40 p. (paged 
separately), illus., tables, 1967. 
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Diffractometer design, and representative commercial instruments are illustrated and 
described, and principles of alignment set forth. Factors influencing positions and 
profiles of diffraction maxima include physical, geometrical, instrumental, alignment 
and measurement effects. Choice of instrumental conditions is discussed. Specimen 
handling, typical patterns, and comparison of diffractometer and camera techniques 
are included.— ESL 
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Viets, F.G., Jr. See Stewart, B. A. 00569 


00512 Vincenz, S. A.; Yaskawa, K. Phenomenon of partial self-reversal in Keweenawan 
rocks—[Pt.] 2, Magnetization of upper Keweenawan lavas and sediments and of 
lower Keweenawan dikes: Jour. Geophys. Research, v. 73, no. 8, p. 2753-2767 
illus., tables, 1968. : 


Magnetization has a “normal” direction in the lavas of the Copper Harbor 
Formation where it is associated with minerals of the magnetite-ulvéspinel series. 
In the Nonesuch Shale and Freda Sandstone, exposed on the Keweenawan 
Peninsula, the magnetization has undergone partial self—reversal, which is associated 
with preponderance of minerals of the ilmenite-hematite system and exsolution of 
ilmenite lamellas. Underground exposures of the Nonesuch at White Pine Mine 
do not show self-reversal, and they appear to have been partially remagnetized by 
some secondary thermal process and direction of maximum susceptibility is in the 
bedding plane of the sediments. Paleomagnetic computations suggest a close 
similarity between the lavas and sediments on the Peninsula, but both have 
significantly different directions of magnetization from those of the Portage Lake 
lavas.—from Authors’ abstract 


00519 Vincenz,S. A. Phenomenon of partial self-reversal in Keweenawan rocks—[Pt.] 
1, Magnetization of Portage Lake lavas: Jour. Geophys. Research, v. 73, no. 8. 
p. 2729-2752, illus., tables, 1968. 


Laboratory studies of the Portage Lake lavas of the Precambrian middle 
Keweenawan period show that the lavas can be divided into two groups: a northern 
group in which the natural remanent magnetization consists of a single component 
directed to the west and a southern group in which the magnetization consists of 
two mutually antiparallel components, directed to the west and east. Self-reversal 
in the southern group is associated with certain types of micro-intergrowths in the 
ilmenite-hematite series. The ‘normal’ magnetization of the northern group of 
lavas is associated with minerals of the magnetite-ulv6spinel series. A_ reversed 
magnetization in this type of lavas would have to be attributed to geomagnetic field 
reversals. Paleomagnetic data from thermally cleaned samples are in good agreement 
with previous studies of the Portage Lake lavas.—from Author’s abstract 


Vine, Allyn C. See Ewing, Maurice. 06725 


06622 Vineyard, Jerry D.; Williams, James H. A foundation problem in cavernous 
dolomite terrain, Pulaski County, Missouri, in Highway geology symposium, 18th 
Ann., 1967, Proc.: Purdue Univ. Eng. Bull., v. 51, no. 4 (Eng. Ext. Ser. 127), p. 
49-59, illus., 1967. 


The catastrophic formation of a sinkhole in a dry valley in central Missouri provided 
an opportunity to investigate a cave system passing partly beneath U.S. Highway 
66. The cave contained several vertical shafts which are potential geologic hazards 
to the highway. Foundation problems in similar limestone terrains may be avoided 
by early recognition of surface indications of cavernous bedrock, including underfit 
streams, dry streambeds, poorly graded alluvium, absence of terraces, low water 
tables, absence of bedrock outcrops, sinkholes, and abrupt changes in valley profiles. 
In addition to detailed drilling of suspect areas, seismic and resistivity methods may 
be used to detect geologic hazards in cavernous limestone terrains.——_Authors’ 
abstract 


06462 Vogellehner, Dieter. Zur Anatomie und Phylogenie mesozoischer 

GymnospermhO6lzer— [Pt.] 5, Prodromus zu einer Monographie der Protopinaceae, 
[Sec.] 1, Die protopinciden Holzer der Trias: Palaeontographica, ser. B, v. 121, 
nos. 1-3, p. 30-51, illus., 1967. 
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. Triassic woods of the Protopinaceae are compiled and described; many are from 
= North America. In recent years, new descriptions of species in this group require 
eo that it be re-evaluated, as earlier the Protopinaceae were considered to be 
ent - > ha ancarinae < ahead = — 
‘ evolutionary links between the Araucarinae and the Abeitinae, or vice versa, and 
wy as secondary woods of the Protopinaceae show an intermediate stage of evolution 
sie between the two. The anatomical structure is ““heterobathmical” so that convergence 
is suggested, and the group is more likely a horizontal variation of both of the 
others rather than a vertical connection.—HRC 
wan Vogt, Peter R. See Schneider, Eric D. 00639 
| of 
167, 06761 Walker, Frank H. Oil and gas map of Letcher County, Kentucky: Lexington, 
Ky., Kentucky Geol. Survey, ser. 10, scale 1:48,000, 1967. 
bor The map indicates present limits of Ohio Shale production, and present limits of 
les, production from pay zones other than the Ohio Shale. Well data showing operator, 
van farm, ground elevation in feet, total depth, producing formation or zone, initial 
ps daily potential, year completed, and permit number are on the reverse side. —-MCM 
by Walker, T.W. See Syers, J. K. 06532 
si 00550 Walker, Theodore R. Formation of red beds in modern and ancient deserts— 
ve Reply [to discussion of 1967 paper by R. F. Schmalz, 1968]: Geol. Soc. America 
ke Bull., v. 79, no. 2, p. 281-282, 1968. 
Thermodynamic data cited by Schmalz (ibid., p. 277-280) are not proof of naturally 
t.] occurring reactions, and their validity should be examined in the light of geological 
8, evidence which indicates that yellowish iron oxide forms from intrastratal alteration 
of iron-bearing grains and converts to hematite upon aging. The yellow precursor 
can age either to goethite or hematite. Whether or not the conversion occurs under 
le the water table is debatable; evidence presented previously indicates that it may. 
mn Schmalz would lend strength to his contention that red beds form in tropical savanna 
nt climates if he cited field examples where such a process is occurring today.— VSN 
of 
al 00543. Wall, Robert E. A sub-bottom reflection survey in the central basin of Lake 
; Erie: Geol. Soc. America Bull., v. 79, no. 1, p. 91-106, illus., 1968. 
) 
d A geophysical survey of the central basin of Lake Erie was carried out in 1960. 
d Sub-bottom reflection data show four reflecting horizons extensive enough to be 
I mapped. In ascending order, these are the Paleozoic bedrock, glacial till of Lake 
Border age, compact glaciolacustrine clay and shallow water deposits. Contours 
on the Paleozoic bedrock surface seem to favor an origin by fluvial erosion. Large 
scale changes in the level of Lake Erie are inferred and described from a study 
of upper three horizons.—_BMM 
$ 
Walsh, J.B. See Brace, W. F. 00571 
00572 Walsh, J. B. Attenuation in partially melted material: Jour. Geophys. Research, 
v. 73, no. 6, p. 2209-2216, 1968. 
, Expressions for the complex moduli are derived for two models that simulate the 
structure of partially melted material. In one model, isolated lens-shaped inclusions 
of melt form the liquid phase, whereas in the other model the liquid phase is a 
continuous film of melt surrounding approximately spherical solid grains. The 
response of the two models to propagating weves is found to be similar; Q ' in 
ice and Woods metal is inversely proportional to frequency w, in agreement with 
published observations. The relationship between attenuation and frequency for 
partially melted rock in the mantle cannot be established definitely because of 
uncertainties in the critical frequency, which is proportional to the ratio of the bulk 
modulus of the liquid phase to the viscosity of the liquid phase.— Author’s abstract 
00640 Wang, Chi-Yuen. Equation of state of periclase and Birch’s relationship between 
velocity and density: Nature, v. 218, no. 5136, p. 74-76, illus., tables, 1968. 
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Birch (1960) showed that the density variation in substances with the same mean 
atomic weight reflects differences of structure and composition, and postulated that 
for a given substance, velocity and density may be related in much the same way 
when changed by compression. This postulate can be tested by comparing the 
relationship, expressed as C = a + bp (where p is density and a and b are constant 
coefficients for substances with the same mean atomic weight) with the equation 
of state of periclase (in terms of C and p), for which both shock-wave and Precise 
ultrasonic data are available. The good fit between the C-p relationship for Periclase 
and the least squares solution for C = a + bp, within the density and velocity 
ranges considered, suggests that the equation of state of periclase is favorable 
evidence for Birch’s postulate. DBV 


Ward,S.H. See Morrison, H. F. 00663 
Warkentin, B. P. See Chang, R. K. 00508 


06484 Watson, K. K. The measurement of the hydraulic conductivity of unsaturated 


porous materials utilizing a zone of entrapped air: Soil Sci. Soc. America Proc, 
v. 31, no. 6, p. 716-720, illus., 1967. 


In the steady-state method presented here, an initially saturated column of the 
material, in the process of draining to a water table at its base, is rewet at an 
appropriate time at its upper surface from a ponded supply. This causes an increase 
in the pore air pressure in the zone of air entrapped in the profile between the 
wetting and draining fronts. Two consequences of this flow system, the formation 
of a bell-shaped water content profile and the rapid attainment of steady-state 
conditions, allow the determination of the conductivity-water content relationship. 
Precautions in using the method are outlined, and experimental details are discussed, 
Experimental results are documented for two commercial sands. GDC 


Weaver, Charles E. See Neiheisel, James. 06525 


06636 Weaver, Robert C. Organization for data handling and computer applications 


in mining and exploration, in Computer short course and symposium on 
mathematical techniques and computer applications in mining and exploration, 1962, 
V.1: Tucson, Ariz., Univ. Arizona, Coll. Mines, p. O1—-1—O1-10, 1967. 


The author outlines the necessary points to consider in setting up a computer facility 
to analyze data and make computations in a mineral exploration program. The 
organization and planning that must precede computer installation or establishment 
of a data processing system must be on the level of planning the formats of the 
results, the formats of the inputs, and anticipating all possible uses for the data— 
MST 


00493 Weber, Jon N.; Raup, David M. Comparison of C'*/C'*® and O'%/O"° in the 


skeletal calcite of Recent and fossil echinoids: Jour. Paleontology, v. 42, no. |, 
p. 37-50, illus., tables, 1968. 


Carbon and oxygen isotope ratios have been determined for 191 fossil echinoid 
specimens ranging in age from Devonian to Pleistocene. The data for these 
specimens, representing 45 families and 16 orders, are compared with published C 
13/C-12 and O-18/0-16 measurements of skeletal calcites from 256 Recent 
echinoids representing 28 families. Both diagenetic alteration and genetic control 
of isotopic composition are evident in the data for fossil species, but the iatter 
predominates. Variability in isotope ratios increases from Devonian to Recent and 
parallels the increase in evolutionary diversity. Although the number of analyses 
is too small to assess evolutionary changes in detail, results indicate that Paleozoic 
echinoids had higher C-13/C-12 and lower O-18/0-16 than did post-Paleozoic 
echinoids.—from Authors’ abstract 


Webster, G.R. See Khan, S. U. 00507 


00577 Weddle, James R. Oilfield waters in southwestern San Joaquin Valley, Kern 


County, California: California Div. Oil and Gas, California Oil Fields—Summ. 
Operations 1967, v. 53, no. 1, p. 5-19, illus., table, 1968. 
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Generally, oilfield brines of the southwestern San Joaquin Valley are of a sodium 
chloride type, notably lacking in sulfate; range in salinity is from less than 5 g/g 
to about 2,850 g/g. Total dissolved solids range from about 1,500 to 48,000 ppm. 
Many brines have been diluted and altered by influx of meteoric water through 
present Or ancient outcrops. There is a general decrease in salinity and dissolved 
solids with increased depth and age of sediments. _MCM 


00597 Wedel, Waldo R.; Husted, Wilfred M.; Moss, John H. Mummy Cave 
Prehistoric record from Rocky Mountains of Wyoming: Science, v. 160, no. 3824, 
p. 184-185, illus., 1968. 


Carbon-14 dating of the fill of Mummy Cave in the Absaroka Mountains shows 
that the Shoshone River must have been at its present level approximately 10,000 
years ago and that it has done little downcutting since. Evidence of human 
occupation was found in 38 layers in 8.5 m of detrital sediment. Radiocarbon dates 
derived from charcoal start about 7280 B.C. for earliest occupied layers and end 
at A. D. 1580. The occupied layers consist of gray sandy silt mixed with ashes, 
charcoal, angular rockfall fragments, animal bones, plant remains, and artifacts.- 


KAS 


06529 Weeks, L. V.; Richards, S. J. Soil-water properties computed from transient 
flow data: Soil Sci. Soc. America Proc., v. 31, no. 6, p. 721-725, illus., tables, 
1967. 


A method is given for calculating water conductivity of unsaturated soil by use 
of data obtained during transient changes of moisture content and suction head 
along a horizontal soil column. A soil moisture characteristic curve was obtained: 
absolute values of its slopes, the differential water capacity, pertaining to 
experimental values of suction head were then used to calculate soil—-water diffusivity. 
Boundary conditions, sometimes difficult to evaluate, are not involved, nor are 
steady-state and equilibrium-—flow conditions required. Data for most soils were 
obtained in from 8 to 12 days. A computer program written in Fortran IV language 
saves several hours of hand calculations in solution of the problem. Relative errors 
between measured values and those calculated from equations were less than 50 
percent. Water conductivity values were independent of hydraulic gradients over 
a wide range. —_GDC 


00517 Weertman, J. Comparison between measured and theoretical temperature 
profiles of the Camp Century, Greenland, borehole: Jour. Geophys. Research, v. 
73, no. 8, p. 2691-2700, illus., tables, 1968. 


Steady-state temperature profiles are calculated for the borehole drilled through 
the Greenland ice sheet at Camp Century. The profiles are found by modifying 
Robin’s theory by the addition of several correction terms. One of these terms 
represents the internal heat arising from creep deformation. The new theoretical 
profiles do not differ appreciably from that derived from Robin’s theory, but do 
differ substantially from the Camp Century profile measured by Hansen. It is 
concluded the Hansen observations are evidence that such factors as accumulation 
rate and upper surface temperature are not in a long-term steady-state condition. 
Better agreement between theoretical and measured curves is obtained if it is assumed 
that accumulation rate was about 40 percent smaller in the past and that mean 
annual surface temperature varied by about 0.5°C over the past 1,000 years.—from 
Author’s abstract 


Weiser, Daniel. See Moiola, R. J. 00434 
West, Ronald R. See Swanson, Donald C. 00415 
West, T.R. See Purdue University. 06617 
00724 White, Donald E. Hydrology, activity, and heat flow of the Steamboat Springs 


thermal system, Washoe County, Nevada: U.S. Geol. Survey Prof. Paper 458-C, 
p. C1-C109, illus., tables, geol. maps, 1968. 















































1226 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1968 


Heat contained in upflowing fluids at Steamboat Springs is 12x 10° cal Per sec or 
150 times “normal” conductive heat flow for the 5 km® area. The excess heat 
requires 0.001 km® of granitic magma per year, or a minimum of 100 km* for th 
life of the system (100,000 to | million years). The springs are fed by meteoric 
water; visible discharge is only 6 percent of total discharge (1,100 gpm), Subsurface 
temperatures increase to about 175°C near 350 feet, and then level off. Springs 
wells, and water levels are influenced by precipitation, barometric pressure, earth 
tides, earthquakes, and other erupting wells. Meteoric water circulates to depths 
of 5,000 to 10,000 feet in granitic rocks, commonly considered impermeable 
Temperature gradients and related differences in water density provide powerfyl 
forces for large-scale convection... DEW 


White, H. Gene. See Tucker, William E. 06520 
White, John S., Jr. See Mason, Brian. 00596 


00442 White, Owen L.; Morrison, W. D. Bolton sheet, southern Ontario, bedrock 
topography series: Ontario Dept. Mines Prelim. Map P. 470, scale 1:50,000, 1968. 


00495 Whittington, H. B.; Rickards, R. B. New tuboid graptolite from the Ordovician 
of Ontario: Jour. Paleontology, v. 42, no. 1, p. 61-69, illus., 1968. 


Reticulograptus tuberosus sinclairi n. subsp. is the third taxon within this genus in 
which the internal structure has been studied. The presence of partly sclerotized 
stolons is confirmed. This intermediate condition shows that graptolites cannot 
be assigned simply to one or other of two classes, based only on the presence or 
absence of fully sclerotized stolons. Conothecae are described, and their 
nomenclature defined.— Authors’ abstract 


Wilkins, LoisR. See Steeves, Margaret W. 06504 
Williams, J.D.H. See Syers, J. K. 06532 
Williams, James H. See Vineyard, Jerry D. 06622 


06566 Williams, Roy E. Gravity ground-water flow systems and related frost heaving 
in mountain valleys, in Engineering geology and soils engineering symposium, Sth 
Ann., Pocatello, Idaho, Proc.: Boise, Idaho, Idaho Dept. Highways, p. 55-64, illus., 
1967. 


In mountainous regions, ground water can move upward in the valleys in response 
to rainfall in the mountains forming a hydraulic head. This upward-movement 
area can provide water for frost-susceptible soils and cause ice lenses beneath 
highways; pavement damage may result. Where highways must cross such areas, 
if they are recognized, an expanded drainage network can be designed to alleviate 
the stresses. HRC 


Williams, Thomas E. See Steiner, Maureen B. 00494 
Williamson, D. B. See Duncan, W. M. 06707 


06542 Williamson, T. G.; Witezak, M.W. Factors influencing the application of nuclear 
techniques to soil compaction control, in Symposium on compaction of earthwork 
and granular bases: Highway Research Rec. 177 (Natl. Acad. Sci.-Natl. Research 
Council Pub. 1508), p. 112-135, illus., 1967. 


The use of nuclear backscatter moisture-density gages for soil compaction control 
has gained favor recently: however, several factors influencing their operation must 
be investigated. Among various techniques for expressing nuclear results, use of 
count ratio at constant high voltage seems indicated, along with standard calibration 
blocks. Material composition has a major effect on the development of calibration 
curves for the density gages, which was not true for moisture gages. Calibration 
curves for soil type were based on pH parameter; the effect of grain size distribution 
resulted in a different calibration curve for coarse grained vs. fine grained soils. 
Guidelines for field application include a statistical decision theory.— GDC 
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96609 Willrich, Ted L. Disposal of animal wastes, in Agriculture and the quality of 
our environment—-Am. Assoc. Adv. Sci., 133d Mtg., 1966, Symposium: Am. Assoc. 
Adv. Sci. Pub. 85, p. 415-428, 1967. 


Most animal wastes have been spread on cropland, but this is not always feasible. 
For conversion to marketable products, methods of stockpiling, dehydration, and 
composting are attractive only to large operations. Without salvage, incineration 
and landfill are limited by cost and potential pollution of air or ground water. 
Diluted wastes from open feedlots or roofed shelters require screening or settling 
of coarse solids in some situations. Anaerobic lagooning, restricted by potential 
ground-water pollution, has greater merit than heated digesters. Effluents can be 
stabilized by aerobic lagoons, oxidation ditches, activated sludge units, and trickling 
filters; the lagoon, only, needs little attention. Land application, whether for 
utilization or just waste disposal, has merit in that the soil filter is superior to man 
devised methods. GDC 


06709 Wilmoth, Benton M. Hydraulic properties and history of development of Lower 
Pennsylvanian aquifers: West Virginia Acad. Sci. Proc. 1967, v. 39, p. 337-342, 


illus., tables, 1967. 


More than 300 communities in West Virginia coal areas use ground water from 
Lower Pennsylvanian rocks. Principal aquifers are sandstones of Pottsville, 
Allegheny, and Conemaugh age. Some wells have been in daily use for over 40 
years without troubles. Yields range from less than 50 gpm to over 1,000, and 
average about 200 gpm. Total amount has risen from 6 mgd in 1890 to more than 
50 mgd in 1950. Since 1960, pumpage has been increasing. Five aquifers give 
transmissibility coefficients from 10,000 to 88,000 gallons per day per foot and a 
storage coefficient of 0.0004. Specific capacities range from 4.5 to 120 gpm _ per 
foot of drawdown.—from Author’s abstract 


00413 Wilson, L. R. Palynological stratigraphy and succession of Oklahoma 
Pennsylvanian coal seams [abs.]: Oklahoma Geology Notes, v. 28, no. 2, p. 91, 
1968: Am. Assoc. Petroleum Geologists Bull., v. 52, no. 3, p. 555, 1968. 


06695 Winterkorn, Hans F. Applications of the solid and liquid state concepts for 
macromeritic systems—U.S. Air Force Contract AF 19(628)5805, Final Rept.: 
Princeton Soil Eng. Research Ser. 9 (AFCRL-67-0414), 42 p., illus., tables, 1967. 


Development of the concept of liquid and solid states of large—particle systems is 
traced, consequences with respect to their shear resistance are pointed out, and 
previous scientific reports are summarized and evaluated. Insights gained by the 
macromeritic theory and its practical applications are discussed with reference to: 
liquefaction of loose natural sand and strata by earthquake shock energy, 
optimization of strength and durability of granular drainage structures, stabilization 
of granular soil systems, granular backfill materials for special purposes, bearing 
capacity of granular systems, and consideration of porosity, internal surface and 
capillary phenomena in graded granular systems. A synoptic picture of the present 
state of knowledge on the structure and properties at different densities of a 
macromeritic monocomponent system of essentially spherical particle shapes 
concludes the report.— GDC 


Witczak,M.W. See Williamson, T. G. 06542 


00726 Wolf, Frederick A. Fungus spores in Lake Singletary sediment: Elisha Mitchell 
Sci. Soc. Jour., v. 84, no. 1, p. 227-232, 1968. 


Two cores of sediment to a depth of 2.6 m were taken from the center of Lake 
Singletary, one of several bay lakes in the Coastal Plain of North Carolina, to 
determine the kinds and distribution of fungus spores at different depths. Spores 
were sparse in sediment at the water-sediment interface and throughout the entire 
profile. No evidence was found to supplement the findings from pollen analysis 
of changes in regional vegetation. The rate of sedimentation, based on radiocarbon 
dating was determined to be about one inch in 750 years.—-MST 
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Wolf, L.A. See Fang, J. H. 06589 


00532 Wolfe, Jack A. Paleogene biostratigraphy of nonmarine rocks in King County 


Washington: U.S. Geol. Survey Prof. Paper 571, 33 p., illus., tables, 1968. 


Four provincial stages—the Franklinian, Fultonian, Ravenian, and Kummerian 
are erected and are based on the ranges of species of megafossil plants from 3 
localities of the Puget Group and overlying andesitic rocks. Three of the stages 
are divided into informal substages. Correlations of the floras of the stages with 
floras from rocks that also contain larger marine invertebrates indicate that the 
stages correspond to most of the Eocene and the early Oligocene. Five new genera 
and 25 new species based on fossil leaves are established. JAW 


06632 Wolfe, John A. Geostatistics and the exploration economy, in Computer shor 


course and symposium on mathematical techniques and computer applications jp 
mining and exploration, 1962, V. 1: Tucson, Ariz., Univ. Arizona, Coll. Mines 
p. H-1—H~28, illus., tables, 1967. 


The uses of geostatistics in mineral exploration and development are discussed. 
Geostatistics and the computer are now objectively bridging the gap between the 
collection of data and subjective conclusion. Particle statistics and sample theory 
are the foundation of the entire field and the source of fundamental error in much 
geologic investigation. The quality of geologic work required as a basis for 
geostatistics must be higher than ever, because the total amount of work js 
appreciably decreased.—_MST 


Wombwell, E. See Morrison, H. F. 00663 


06689 Wood, E. J. Ferguson. Some geobiological aspects, Chap. 10 in Microbiology 


of oceans and estuaries: Amsterdam, London and New York, Elsevier Publishing 
Co. (Oceanog. Ser. 3), p. 261-272, tables, 1967. 


To microbiologists, the smaller algae, Protozoa, bacteria, and fungi are important 
agents in the formation and cementing of certain sediments; weathering of rocks; 
denitrification of coal; and production of ores, petroleum, and sulfur, calcium 
carbonate, dolomite and gypsum. Processes and effects of these agents are reviewed 
briefly; their energy is gained at the expense of environment, as in the exothermic 
anaerobic sulfur cycle whereby bacteria can reduce carbon dioxide to provide 
nutriment. Photosynthesis is unique in a net gain of energy from the Sun. The 
major groups of fossil microorganisms are tabulated in relation to geological eras 
as far back as the Proterozoic; frequently confined to hard parts, their classification 
differs from present-day organisms. Another table classifies microbes of interest 
in paleontology. _GDC 


00433 Wood, Patricia W. Bibliography and index of Oklahoma geology, 1967 


Oklahoma Geology Notes, v. 28, no. 2, p. 39-60, 1968. 


The bibliography contains approximately 200 entries, and is accompanied by Ii 
pages of index.— ESI 


00461 Woodard, H. H. Contact alteration in the north wall of the Cape Neddick 


Gabbro, Maine: Jour. Geology, v. 76, no. 2, p. 191-204, illus., tables, 1968. 


Field and laboratory observations of rocks along the northern contact of the Cape 
Neddick Gabbro demonstrate that reaction has taken place between the gabbro and 
the adjacent Kittery Formation. Hybridization of the gabbro has been caused both 
by assimilation of Kittery inclusions and by transfer of calcium, titanium, and 
possibly aluminum into the gabbro and of iron and magnesium out of the gabbro. 
A zone of sanidinite-facies metamorphism extends outward from the contact for 
at least 24 feet, and the major metasomatic changes within this zone are best 
explained by the movement of wall-rock-derived silicon and potassium farther 
outward into the wall rock. The movement of these elements was probably 
accompanied by the simultaneous outward migration of H2O and CO, derived from 
the breakdown of biotite and calcite contained in the original Kittery Formation. 

Author’s abstract 
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06466 Woodruff, K. D. Ground-water levels in Delaware, January 1962-June 1966: 
Delaware Geol. Survey Rept. Inv. 9, 28 p., illus., tables, 1967. 

This report deals with fluctuations in nine observation wells during the period 1960 
66 [eight for period 1962-66]. These wells are part of a state-wide ground-water 
monitoring network and are located in areas of little or no pumping. Eight of 
the wells respond to water-table conditions; the ninth well appears to reflect artesian 
conditions. Although precipitation throughout Delaware was generally below 
average during the period covered by this report, annual average water levels 
declined very little in the wells reported on here. There is some evidence, however, 
for a lowering of water-table levels by three to four feet during the period 1960 
1962.—Author’s abstract 


06618 Woods, K. B. Some highway problems of the United States correlated with 
physiographic provinces, in Highway geology symposium, 18th Ann., 1967, Proc.: 
Purdue Univ. Eng. Bull., v. 51, no. 4 (Eng. Ext. Ser. 127), p. 1-16, illus., 1967. 


This paper presents a summary of some of the work which has been underway 
at Purdue University in the School of Civil Engineering for more than 25 years. 
Emphasis is placed on physiographic regions of the United States, which in some 
instances have been modified for engineering. A major attempt is made to show 
the correlation between such regions and all kinds of highway problems which in 
the broad sense are really civil engineering problems.— Author’s abstract 


06469 Woodward, Herbert P. Geology along the North Atlantic— Gander Conference: 
Science, v. 158, no. 3806, p. 1369-1371, 1967. 


This is a report on an international conference on stratigraphy and structure affecting 
continental drift in the North Atlantic, held August 24-31, 1967, at Gander, 
Newfoundland. The informal conclusion of the conference was that geological 
relationships on opposite sides of the North Atlantic Ocean do not prove the theory 
of continental drift, but most of them support it.—DBV 
06576 Woodward, Lee A. Late Precambrian rocks of the northeastern Great Basin 

and vicinity—A discussion [of paper by K. C. Condie, 1966]: Jour. Geology, v. 
75, no. 5, p. 635-637, illus., 1967. 
Woodward points out that Condie (ibid., v. 74, no. 5, pt. 1, p. 631-636, 1966) has 
presented conclusions not substantiated by precise data, has failed to cite published 
results of previous workers whose conclusions differ from his, has made several 
errors in references to other papers, and has presented data and conclusions 
published prior to this study without acknowledgement. Specific examples are 
cited.— VSN 

Worzel, J. Lamar. See Ewing, Maurice. 06725 

Wright, H. E., Jr. See Martin, P. S. 06627 

Wyllie, P. J. See Piwinskii, A. J. 00462 

Wyllie, P. J. See Boettcher, A. L. 00463 

Wyllie, P. J. See Koster van Groos, A. F. 00520 

Wyllie, P.J. See Boettcher, A. L. 06573 

Yaskawa, K. See Vincenz, S. A. 00512 

Yeh, Gour-Tsyh. See Li, Wen- Hsiung. 00396 


00401 Yevjevich, Vujica. Misconceptions in hydrology and their consequences: Water 
Resources Research, v. 4, no. 2, p. 225-232, 1968. 


Several misconceptions have been introduced into hydrology that have had adverse 
consequences on the science and on water-resources development. Among these 
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are the concept of maximum precipitation and maximum probable Precipitatio 
and the concept that hydrologic processes are composed of a limited number i 
hidden periodicities, which has retarded use of modern stochastic analyses of tim 


series. Use of descriptive instead of numerical variables has delayed the applicatio Absolute 
of modern statistical methods to planning the exploration of the ground-wate Basalt 
environment. As a result of the neglect of the stochastic properties of aie a 
mediums, fluid mechanics theory has not departed far from the original works oj “i 
Darcy.— MST 
Yochelson, Ellis L. See Carriker, Melbourne R. 00537 — 

or 

06548 Yochelson, Ellis L. Charles Doolittle Walcott, March 31, 1850—-February 9, 1997. is 
Natl. Acad. Sci. Biog. Mem., v. 39, p. 471-540, portrait, 1967. ‘ = 
Yoder, E.J. See Purdue University. 06617 " 

| 


00527 Young, Grant M. Miogeoclines (miogeosynclines) in space and time—A Usi 
discussion [of paper by R. S. Dietz and J. C. Holden, 1966]: Jour. Geology, \ ‘ 

76, no. 1, p. 116-119, 1968. ° wy 

re 

Coral 


The structural history of the Precambrian Huronian and Grenville rocks, 4 
interpreted by Dietz and Holden (ibid., v. 74, no. 5, p. 566-583, 1966) and used ’ 
to exemplify their concept of continental growth by mio-eugeosynclinal accretion, 


ignores existing radiometric dates, well-known divergent structural and facies trends, ayn 
and the shallow-water depositional environment of most of their “eugeosynclinal” ee 

Grenville rocks. Further, a concensus of many authors is that at no place do initial 
deposits of geosynclines, Precambrian to present, rest on oceanic crust (sima), a — 
indicated by Dietz and Holden.— VES . 
00496 Young, Keith. Upper Albian (Cretaceous, M. romeri Zone) ammonites in Texas a 
and Mexico: Jour. Paleontology, v. 42, no. 1, p. 70-80, illus., 1968. ~— 
The upper Albian zone of Mortoniceras (Boeseites) romeri (Haas) is widespread “ 
through Trans-Pecos Texas, northern Coahuila, and northern Chihuahua, Mexico Wy 
It overlies the zone of Adkinsites bravoensis and is overlain by the zone of Craginites ; 
serratescens. Typical species of the romeri zone are known only from Angola and Mete 
from Texas and northern Mexico. This restricted distribution cannot be explained Act 
as yet. The name, Boeseites is proposed as a new subgenus of Mortoniceras Meek 
and is applied to the romeri group of Mortonicerinae.— Author's abstract Mine 
Young, Neil B. See Smith, John Ward. 06692 ™ 
Zoltai, Tibor. See Araki, Takaharu. 06605 . 
06670 Zoltai, Tibor. Camera techniques, Chap. 8 in Handbook of X-rays for Pre 
diffraction, emission, absorption, and microscopy (E. F. Kaelble, editor): New York Ar 
and London, McGraw-Hill Book Co., 24 p. (paged separately), illus., tables, 1967. | 
Following an introduction to the principle of X-ray powder photography, the = 
Debye-Scherer camera is described, and sample preparation, film mounting, and ii 
analysis of errors discussed. Absorption corrections for rod and ball mounts are ; 
tabulated. Focusing, flat-film, and special cameras are also described, and choice ( 
of film and radiation, and measurement of photographs are discussed.— ESL Fissic 
Ap 


Zuzel, John F. See Stephenson, Gordon R. 06552 ( 
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Absolute age, dates 


Basalt . 
Arizona, Grand Canyon, lava flow, erosion 


rate: McKee, Edwin D. 00523 
Nova Scotia, K-Ar, paleomagnetism: 
Carmichael, C. M. 00658 
Carbon-14 
Florida, Keys, marine limestone, calcitic 
crusts: Multer, H. G. 00465 
Kansas, Pleistocene vertebrate fauna: Schultz, 
Gerald E. 06736 
Nova Scotia, organic sediments, pollen 
diagram: Livingstone, D. A. 06528 
United States, early Man sites, review: 
Haynes, C. Vance, Jr. 06715 
Wyoming, Mummy Cave fill, prehistoric 
record: Wedel, Waldo R. 00597 
Coral 
Barbados, Pa-231 dating: Ku, Teh-Lung. 
00501 
Granitic rocks 
Wyoming, Big Horn Mountains, K- Ar: 
Heimlich, Richard A. 00647 
Igneous rocks 
Colorado, Front Range, Precambrian, Rb-Sr: 
Peterman, Zell E. 00387 
Interpretation, intrusive belts, New England: 
Chapman, Carleton A. 00583 
Metamorphic rocks 
Colorado, Front Range, Precambrian, Rb-Sr: 
Peterman, Zell E. 00387 
Wyoming, Big Horn Mountains, K-Ar: 
Heimlich, Richard A. 00647 
Meteorites 
Achondrites, pallasites, K-Ar, rare gas 
chronology: Megrue, G. H. 00649 
Minerals 
Fission track, sphene and apatite: Naeser, C. 
W. 06675 
Minnesota and Ontario, hornblende, 
Precambrian rocks, K-Ar: Hanson, G. M. 
00581 
Ore deposits 
Arizona, porphyry copper, K-—Ar: Livingston, 
Donald E. 00541 


Absolute age, methods 


Carbon-14 
Geological Survey Canada Radiocarbon 
Dating Laboratory, history: Dyck, W. 
06673 
Fission track 
Apatite and sphene, technique: Naeser, C. W. 
06675 
Protactinium-uranium 
Barbados, corals: Ku, Teh-Lung. 00501 


Alabama 


Economic geology 
Petroleum, natural gas, wells, list and data: 
Tucker, William E. 06520 


Alaska 


Earthquakes 
February 4, 1965, Rat Island, T-phase source: 
Johnson, Rockne H. 00505 


Alaska 
Earthquakes 
March 28, 1964, tectonic deformation, 
atmospheric pressure waves: Mikumo, 
Takeshi. 00642 
March 28, 1964, tsunamis: Spaeth, Mark G. 
06463 
Geomorphology 
Ogotoruk Creek valley, slope morphology: 
Everett, K. R. 06546 
Maps, geologic 
Selawik and southeastern Baird Mtn. 
quadrangles: Patton, William W., Jr. 
00593 
Structural geology 
Continental drift, strike-slip faults, right 
lateral: Hamilton, Warren. 06756 
Gulf of Alaska, sedimentary basin, 
subsidence, facies: Stoneley, Robert. 06681 
Alberta 
Areal geology 
Drumheller area: Irish, E. J. W. 06744 
Economic geology 
Petroleum, natural gas, Zama area, 
occurrence: McCamis, John G. 06611 
Hydrogeology 
Edson area, buried valley aquifer, safe yield 
prediction: VandenBerg, A. 00619 
Maps, geologic 
Drumheller area: Irish, E. J. W. 06744 
Paleontology 
Coelenterata, Cambrian, Gog Group, Banff 
area, burrows: Arai, Mary Needler. 00487 
Sedimentary petrology 
Algal limestone, structures, classification: 
Aitken, J. D. 06499 
Stratigraphy 
Cambrian, nomenclature, correlation, 
southern Rockies, surface to subsurface: 
Aitken, J. D. 00548 
Devonian, Middle, Zama area: McCamis, 
John G. 06611 
Algae 
Geobiological agents 
Processes and effects, fossil and present: 
Wood, E. J. Ferguson. 06689 
Girvanella 
Ordovician, Texas, El Paso Group, role in 
carbonate diagenesis: Klement, Karl W. 
06507 
Angiosperms 
Calkinsia franklinensis, n.gen., n.sp. 
Paleogene, Washington, Green River Canyon, 
Puget Group: Wolfe, Jack A. 00532 
Cenozoic 
North America, evolution and extinction: 
Leopold, Estella B. 06737 
Goweria, n.gen. 
Paleogene, Washington, Green River Canyon, 
Puget Group: Wolfe, Jack A. 00532 
Pugetia longifolia, n.gen., n.sp. 
Paleogene, Washington, Green River Canyon, 
Puget Group: Wolfe, Jack A. 00532 




























































1232 


Angiosperms 
Tertiary 
Washington, Coleman Creek, Latah florule: 
Klucking, Edward P. 00404 
Washington, King County, systematic 
descriptions, biostratigraphy: Wolfe, Jack 
A. 00532 
Vinea pugetensis, n.gen., n.sp. 
Paleogene, Washington, Green River Canyon, 
Puget Group: Wolfe, Jack A. 00532 
Willisia rentonensis, n.gen., n.sp. 
Paleogene, Washington, Green River Canyon, 
Puget Group: Wolfe, Jack A. 00532 
Anthozoa 
Dasmia americana, n.sp. 
Eocene, Oregon, Cowlitz Formation, cf. 
European species: Blake, D. Bryan. 00556 
Devonian 
New York, Tully Valley, Hamilton Group, 
new coral bed: Grasso, Thomas X. 00498 
Nomenclature 
Devonian, Michigan, new name: Stumm, 
Erwin C. 00603 
Silurian, Maine, new name: Stumm, Erwin C. 
00603 
Stichopsammia(?) vokesi, n.sp. 
Eocene, Oregon, Cowlitz Formation, cf. 
European species: Blake, D. Bryan. 00556 
Appalachians 
Paleontology 
Porifera, Pennsylvanian, deltaic sequences, 
paleogeography: Cavaroc, V. V., Jr. 
00468 
Stratigraphy 
Pennsylvanian, deltaic sequences, Plateau, 
paleogeography: Cavaroc, V. V., Jr. 
00468 
Arctic 
Structural geology 
Nares Strait, rift 
06570 
Arctic Ocean 
Geophysical surveys 
Chukchi Sea, gravity: Ostenso, Ned A. 00466 
Greenland Sea, magnetic, gravity, seismic: 
Ostenso, N. A. 00544 
Maps, gravity 
Chukchi Sea: Ostenso, Ned A. 00466 
Structural geology 
Chukchi Sea, extension of Alaskan structures: 
Ostenso, Ned A. 00466 
Greenland Sea, Lena Trough, Caledonian fold 
belt: Ostenso, N. A. 00544 
Argon 
Abundance 
Enstatite melts: Kirsten, T. 00657 
Arizona 
Absolute age 
Grand Canyon, basalt flow, erosion rate: 
McKee, Edwin D. 00523 
Porphyry copper deposits: Livingston, Donald 
E. 00541 
Economic geology 
Copper, Bisbee area, genesis: Bryant, Donald 
G. 00540 


valley: Kerr, J. William. 
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Arizona 
Economic geology 
Porphyry copper: Livingston, Donald E. 
00541 
Hydrogeology 
Coconino County, ground water, basic data 
McGavock, E. H. 00566 
Cottonwood Wash, water resources, 
vegetation effects: Bowie, James E. 00608 
Maps, geologic 
Lookout Mountain quadrangle: Krieger, 
Medora H. 00449 
Maps, ground water 
Coconino County, levels in Coconino and 
Supai Formations: McGavock, E. H. 00566 
Paleomagnetism 
Pliocene, basalts, Flagstaff area: Kono, 
Masaru. 06584 
Petrology 
Bisbee area, intrusive breccias: Bryant, 
Donald G. 00540 
Stratigraphy 
Lookout Mountain quadrangle, sections: 
Krieger, Medora H. 00449 
Arkansas 
Paleontology 
Pteridophytes, Mississippian, Fayetteville 
Shale, northwestern: Taylor, Thomas N 
00584 
Sedimentary petrology 
Crawford County, Atoka sandstone, clay 
mineral diagenesis: Triplehorn, Don M. 
00414 
Artesian waters and wells 
British Columbia’ 
Vernon area, artesian aquifer, flow control 
Scott, J. S. 00546 
North Dakota 
Recharge theory, artesian basin: Swenson, 
Frank A. 00552 
South Dakota 
Recharge theory, artesian basin: Swenson, 
Frank A. 00552 
Associations 
American Association Petroleum Geologists 
Presidential address, 1967: Carsey, J. Ben 
00725 
Association Missouri Geologists 
Field trip, Missouri, central, Middle 
Devonian, guidebook: Association of 
Missouri Geologists. 06683 
Geological Society of America 
Presidential address, 1967: Legget, Robert F 
06676 
Indiana Highway Commission 
Symposium, highway geology: Purdue 
University. 06617 
International Assoc. Quaternary Research : 
Pleistocene extinctions, symposium: Martin, 
P. S. 06627 
Asterozoa 
Onychaster strimplei, n.sp. 
Mississippian, Illinois, Golconda Formation 
Bjork, Philip R. 00489 
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Mineralogy : 
Stream sediments, provenance, dispersal: 


IE. Neiheisel, James. 06525 
Atlantic Ocean 

Geophysical surveys 
ASIC data Mid-oceanic ridge, magnetic, anomaly 


00655 : 
E. 00603 Northwestern off Labrador, Mid-Oceanic 


st Sediments, sequences, velocity, sonobuoy 
data: Houtz, Robert. 00514 

: Marine geology 

NO and Surface currents, Cretaceous-Tertiary, 

1. 0056 invertebrate migrations: Fell, H. 
Barraclough. 06749 

Sedimentary petrology 


Stanley, Daniel J. 06508 


Atmosphere 
Radioactivity 
Rn-222, measurement, alpha- pulse 
S: spectroscopy: Lindeken, C. L. 00659 
Automatic data processing 
Economic geology 
Mineral deposit evaluation: Hewlett, R. F. 
le 06634 
nas N Mineral property evaluation, computer 


program: Parks, Roland D. 06625 


y Weaver, Robert C. 06636 
Hydrogeology 


analysis: Nelson, R. William. 00591 
Soils, permeability, transient flow data, 


Ontrol Fortran IV program: Weeks, L. V. 06529 
Mineralogy 
Cell parameters, refinement, computer 
% program: Fang, J. H. 06589 


Computer analysis, zircon morphology: 
Greenwood, William R. 00425 
" Oceanography 


(ADD): Hess, Frederick R. 06493 
Structural geology 
Ben Folds, mechanism, mathematical analysis, 
computer: Chapple, William M. 00522 
Trend analysis, Mississippi salt domes: 
Brown, Bahngrell W. 06631 
Trend surfaces, analytical geometry cf. 
graphic method, computer application: 
Chang, Yi-Maw. 00615 
rt F Aves 
Catalog 
Ralliformes, Ichthyornithiformes, 


Bacteria 
Geobiological agents 
rtin, Processes and effects, fossil and present: 
Wood, E. J. Ferguson. 06689 
Barbados 
Absolute age 





pattern, interpretation: Heirtzler, James R. 


Ridge, branch: Johnson, G. Leonard. 00636 


Georges Bank, Miocene deposits, concretions: 


Processing system in exploration, computer: 


Permeability distribution, energy dissipation 


Depth measurement, digital acoustic system 


Charadriiformes: Brodkorb, Pierce. 06581 


Coral, Pa-231 dating: Ku, Teh Lung. 00501 
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Barbados 
Sedimentary petrology 
Pleistocene coral cap, diagenetic fabric: 
Matthews, R. K. 06502 
Barite 
Mississippi Valley 
Genesis, stratiform deposits: Heyl, Allen V. 
06588 
Basins, structural 
California 
San Joaquin basin, Tertiary tectonics and 
bathymetry: Bandy, Orville L. 06527 
Evolution 
Alaska, Gulf of Alaska, sedimentary trough: 
Stoneley, Robert. 06681 
Oklahoma 
Anadarko basin, depositional and structural 
events, progressive analysis: Swanson, 
Donald C. 00409 
Anadarko basin, subsurface structure: 
Trollinger, William V. 00411 
Batholiths 
Classification 
Plutons of Inyo batholith, California~ Nevada: 
Krauskopf, Konrad B. 00549 
Bering Sea 
Structural geology 
Crust-mantle transition, theoretical head 
waves: Helmberger, Donald V. 00378 
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Brachiopoda 
Chonetacea 
Silurian—-Devonian, taxonomy, phylogeny, 
new genera, species: Boucot, A. J. 00491 
Davidsoniatrypa johnsoni, n.gen., n.sp. 
Devonian, Lower, Yukon, Royal Creek: Lenz, 
A.C. 00555 
Devonian 
Oklahoma, Lower, fauna: Amsden, Thomas 
W. 00424 
Entelletacea 
Morphology, systems of costellae, setae, 
vascula: Kemezys, K. J. 00499 
Ogilviella rotunda, n.gen., n.sp. 
Devonian, Lower, Yukon, Royal Creek: Lenz, 
A.C. 00555 
Taxonomy 
Chonetacea, Silurian—- Devonian, revisions: 
Boucot, A. J. 00491 
Breccia 
Granite 
Rapakivi types, Wisconsin: Elders, W. A. 
00528 
Intrusive 
Hydrothermal, Arizona, Bisbee area: Bryant, 
Donald G. 00540 
Tectonic 
Nevada, Currant area, Horse Camp 
formation: Moores, E. M. 00530 
Brines 
California 
Salton Sea area, genesis at depth: Helgeson, 
Harold C. 00648 
San Joaquin Valley, southwestern, 
composition: Weddle, James R. 00577 
British Columbia 
Hydrogeology 
Vernon area, artesian aquifer, flow control: 
Scott, J. S. 00546 
British Honduras 
Paleontology 
Ostracoda, Tertiary cf. Holocene, marine, 
distribution: Teeter, J. W. 00606 
California 
Areal geology 
Helena quadrangle: Cox, Dennis P. 06754 
Earthquakes 
1906, San Francisco, focus, location: Bolt, 
Bruce A. 00481 
September 1966, Truckee area sequence: 
Ryall, Alan. 00478 
Economic geology 
Brines, San Joaquin Valley, southwestern: 
Weddle, James R. 00577 
Iron, Eagle Mountain, computer calculation 
of ore reserves: Davis, Carl E. 06624 
Petroleum, Elk Hills field, western, potential: 
Lorshbough, A. L. 00575 
Petroleum, natural gas, Ten Section field: 
Hluza, A. G. 00576 
Petroleum, Sespe field, occurrence: Dosch, 
Murray W. 00633 
Petroleum, Wayside Canyon field, occurrence: 
Mefferd, M. G. 00632 
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California 
Engineering geology 
Land subsidence, San Joaquin Valley, 
ground-water overdraft: Prokopovich, 
Nikola P. 06550 
Soil creep, Coast Ranges, measurement 
technique: Kojan, Eugene. 06553 
Geochemistry 
San Luis Obispo area, Arroyo Grande basin, 
nitrate: Stout, Perry R. 06607 
Geomorphology 
Coastal areas, dunes, history, patterns: 
Cooper, William S. 06582 
Truckee River, Tahoe-age flood velocities: 
Birkeland, Peter W. 00538 
Geophysical surveys 
Trans-state, magnetotelluric sounding profile: 
Morrison, H. F. 00663 
Geothermal energy 
Salton Sea area: Helgeson, Harold C, 00648 
Hydrogeology 
San Luis Obispo area, Arroyo Grande basin, 
nitrate: Stout, Perry R. 06607 
Maps, geologic 
Helena quadrangle, reconnaissance: Cox, 
Dennis P. 06754 
Mariposa sheet: Strand, Rudolph G. 06760 
Maps, geomorphologic 
Coastal areas, dune localities: Cooper, 
William S. 06582 
Maps, structure 
Elk Hills oil field, western: Lorshbough, A. 
L. 00575 
San Joaquin basin, Tertiary tectonics: Bandy, 
Orville L. 06527 
Sespe oil field: Dosch, Murray W. 00633 
Ten Section oil field: Hluza, A. G. 00576 
Wayside Canyon oil field, Yule zone: 
Mefferd, M. G. 00632 
Mineralogy 
Calcite, dolomite, periclase, Crestmore mine: 
Carpenter, Alden B. 06598 
Gaylussite, Searles Lake, cell parameters, 
refinement: Fang, J. H. 06589 
Glauberite, Imperial Valley, structure: Araki, 
Takaharu. 06605 
Paleontology 
Foraminifera, Radiolaria, Cenozoic, Los 
Angeles basin, biofacies: Ingle, James C., 
Jr. 06474 
Foraminifera, Tertiary, basins, correlation of 
events: Ingle, James C., Jr. 06472 
Foraminifera, Tertiary, San Joaquin basin, 
assemblages: Bandy, Orville L. 06527 
Malacostraca, Pliocene, Etchegoin 
Formation, Kettleman Hills, crab: Nations, 
J. Dale. 00492 
Petrology 
Crestmore mine, metamorphosed limestone: 
Carpenter, Alden B. 06598 
Franciscan Formation, blueschist 
metamorphism, cf. Japan: Ernst, W. G. 
06750 
Glaucophane schists, metamorphism, cf. New 
Caledonia: Coleman, R. G. 06751 
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California 
Petrology 
White Mountains, Inyo batholith, 
classification of plutons: Krauskopf, 
Konrad B. 00549 
Sedimentary petrology 
Truckee River, outwash deposits, size 
analysis: Birkeland, Peter W. 00538 
Stratigraphy 
Mariposa sheet, nomenclature chart: Strand, 
Rudolph G. 06760 
Tertiary, basins, correlation by Foraminifera: 
Ingle, James C., Jr. 06472 
Structural geology 
San Joaquin basin, Tertiary tectonic history: 
Bandy, Orville L. 06527 
Sierra Nevada, Cenozoic crustal movements: 
Christensen, M. N. 00536 
Sierra Nevada, Cenozoic crustal movements: 
Lovejoy, Earl M. P. 00535 
Cambrian 
Alberta 
Banff area, Coelenterata, Gog Group: Arai, 
Mary Needler. 00487 
Nomenclature, correlation, surface to 


subsurface, southern: Aitken, J. D. 00548 
Nevada 
Lander County, Trilobita: Palmer, Allison R. 
00490 
Northwest Territories 
Ellesmere Island, Bache Peninsula, 
stratigraphy: Christie, R. L. 06753 
Canada 
Absolute age 
C-14, Geological Survey Canada 
Radiocarbon Dating Laboratory, history: 


Dyck, W. 06673 
Geomorphology 
Assiniboine River, meander formation, south 
central: Thakur, T. R. 00385 
Glacial geology 
Glacial features, nomenclature, description, 
Glacial Map of Canada: Prest, V. K. 00547 
Structural geology 
Continental accretion, formation miogeocline, 
Precambrian: Dietz, Robert S. 00511 
Continental accretion, miogeocline formation, 
Precambrian: Clifford, Paul M. 00526 
Continental accretion, miogeocline formation, 
Precambrian: Dietz, Robert S. 00510 
Continental accretion, miogeocline formation, 
Precambrian: Young, Grant M. 00527 
Carbon 
Isotopes 
Ratios, echinoid, calcite, 
Weber, Jon N. 00493 
Caribbean region 
Paleontology 
Echinoidea, Cretaceous-Tertiary, Tethyan 
fauna: Fell, H. Barraclough. 06749 
Caves 


Devonian- Recent: 


Genesis 
Chemical and hydrologic factors: Thrailkill, 
John. 00545 
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Caves 
Kentucky 
Mammoth Cave, genesis: Thrailkill, John. 
00545 
Cenozoic 
California 
Los Angeles basin, Foraminifera-Radiolaria, 
biofacies: Ingle, James C., Jr. 06474 
Maryland 
Charles County, major aquifers: Slaughter, 
Turbit H. 00568 
Mexico 
Clarion Island, volcanic rocks: Bryan, Wilfred 
B. 06677 
North America 
Angiosperms, extinction, climatic effects: 
Leopold, Estella B. 06737 
Central America 
Geochemistry 
Volcanic rocks, strontium isotope ratios, 
island arcs: Pushkar, Paul. 00518 
Cephalopoda 
Ammonitida 
Cretaceous, Texas—Mexico, upper Albian: 
Young, Keith. 00496 
Mortoniceras ( Boesites), n. subgen. 
Cretaceous, Texas—Mexico, Albian: Young, 
Keith. 00496 
Cesium 
Geochemistry 
Vermiculite, cation exchange: Klobe, W. D. 
06481 
Changes of level 
Causes 
Pleistocene shorelines, test of glacial isostasy: 
Bloom, Arthur L. 06678 
Florida 
Holocene, subaerial laminated crusts: Multer, 
H. G. 00465 
Great Lakes region 
Lake Erie, Quaternary: Wall, Robert E. 00543 
Chemical analysis 
Paper chromatography 
Uranium: Plamondon, J. 00483 
Wet 
Molybdenum, field kit: Bloom, Harold. 00473 
Clay mineralogy 
Areal studies 
Arkansas, Crawford County, Atoka 
sandstone, diagenesis: Triplehorn, Don M. 
00414 
Illinois, northwestern, loess soils: Jones, 
Robert L. 06533 
New Mexico, Santa Rita, paragenesis: 
Nielsen, Richard L. 00471 
Experimental studies 
Boron retention: Sims, J. R. 06530 
Electrochemical properties, cation 
relationships: Rhoads, F. M. 06480 
Illite, high-temperature changes, electron 
transmission and diffraction: Furlong, 
Robert B. 06755 
Montmorillonite, high-temperature changes, 
electron transmission and diffraction: 
Furlong, Robert B. 06755 













Clay mireralogy 
Experimental studies 
Thermoluminescence, characteristic curves: 
Ferraresso, G. 06601 
Vermiculite, exchange capacity, Cs vs. Sr: 
Klobe, W. D. 06481 
Mineral data 
Illite, high-temperature changes, electron 
transmission and diffraction: Furlong, 
Robert B. 06755 
Montmorillonite, bentonite, X-ray diffraction 
analysis: McAtee, James L., Jr. 06599 
Montmorillonite, high-temperature changes, 
electron transmission and diffraction: 
Furlong, Robert B. 06755 
Montmorillonite, nontronite, hectorite, 
electron- optical study: Mering, J. 06747 
Montmorillonite, soils, quantitative 
determination: Fink, D. H. 00506 
Smectite group, electron—optical study: 
Mering, J. 06747 
Clays 
Experimental studies 
Freezing point depression, heat capacity: 
Low, Philip F. 00386 
Coal 
Geochemistry 
X-ray diffraction techniques, composition, 
crystallite size: Griffin, George M. 06506 
Kentucky 
Dorton quadrangle, occurrence: Barr, J. L. 
00454 
Leatherwood quadrangle, beds: Prostka, 
Harold J. 00457 
McDowell quadrangle, occurrence: Rice, 
Charles L. 00380 
Olaton quadrangle, occurrence: Johnson, 
William D., Jr. 00451 
Montana 
Resources, analyses, localities, references: 
Gilmour, Ernest H. 06536 
Coelenterata 
Bergaueria sp. 
Cambrian, Alberta, Banff area, Gog Group, 
burrows: Arai, Mary Needler. 00487 
Colorado 
Absolute age 
Front Range, Precambrian rocks, Rb-Sr: 
Peterman, Zell E. 00387 
Geomorphology 
Kiowa Creek basin, K-79 reservoir area, 
sedimentation: Mundorff, James C. 
00588 
Glacial geology 
Colorado Front Range, Holocene history: 
Benedict, James B. 00723 
Hydrogeology 
Kiowa Creek basin, K-79 reservoir, trap 
efficiency: Mundorff, James C. 00588 
South Platte River valley, ground-water 
pollution, nitrogen: Stewart, B. A. 00569 
Paleontology 


Reptilia, Jurassic, Morrison Formation, 
Canon City, crocodile: Mook, Charles C. 
06680 
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Colorado 
Paleontology 
Vertebrata, Ordovician, Harding Sandstone 
marine forms: Denison, Robert H. 06758 
Stratigraphy 
Precambrian, Great Basin: Woodward, Lee A 
06576 ; 


Concretions 
Atlantic Ocean 
Georges Bank, Miocene deposits, genesis, 
composition: Stanley, Daniel J. 06508 
Texas 
Midway Formation, genesis of gypsum crusts: 
Schleh, E. E. 06535 
Conodonts 
Devonian 
Nevada, Utah, Upper, systematic 
descriptions: Clark, David L. 06583 
Palmatolepis? ziegleri, n.sp. 
Devonian, Nevada- Utah, Upper: Clark, 
David L. 06583 
Construction materials 
Idaho 
Aggregates, potential, inventory, U.S. Forest 
Service: Hansen, Eugene D. 06562 
Kentucky 
Panola quadrangle, sand, shale, clays: Greene, 
Robert C. 00450 
Continental drift 
Alaska 
Mesozoic, relation to eastern Asia: Hamilton, 
Warren. 06756 
Canada 
Cretaceous- Miocene, Ellesmere Island 
relative to Greenland: Kerr, J. William. 
06570 
General 
Evidence, North Atlantic area, geologic 
relations: Woodward, Herbert P. 
06469 
Greenland 
Cretaceous- Miocene, relative to Ellesmere 
Island: Kerr, J. William. 06570 
Mechanism 
Diapiric rise of mantle material: Maxwell, 
John C. 00599 
Rotating blocks: Morgan, W. Jason. 00643 
Sea-—floor spreading, magnetic anomaly 
evidence: Heirtzler, James R. 00655 
Continental margin 
Massachusetts 
Martha’s Vineyard, slope, current markings: 
Owen, David M. 06717 
United States 
Eastern, isostatic adjustment, postglacial: 
Bloom, Arthur L. 06678 
Pacific shelf, inner, zoogeographic provinces: 
Lankford, Robert R. 06524 
Shelf, southeastern, sediment distribution, 
mineralogy as tracer: Neiheisel, James. 
06525 
Copper 
Arizona 
Bisbee area, genesis: Bryant, Donald G. 00540 
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Copper 
Arizona 
Exploration, unconformities, porphyry 
copper: Livingston, Donald E. 00541 
Geochemistry 
Newport pallasite: Buseck, Peter R. 00469 
New Mexico 
Santa Rita area, genesis: Nielsen, Richard L. 
00471 
Core 
Composition 
Exploration, clues, textbook: Phillips, O. M. 
00561 
Experimental studies 
Turbulent flow, genesis of magnetic field of 
Earth: Malkus, W. V. R. 00595 
Physical properties 
Exploration, clues, textbook: Phillips, O. M 
00561 
Correlation 
Methods 
Percentage method, application of binomial 
distribution of species: Bird, Samuel O. 
06679 
Planktonic and benthonic species: Ingle, 
James C., Jr. 06472 
Thermoluminescence 
Fossil calcite: Johnson, Noye M. 06595 
Cretaceous 
Delaware 
Delaware City area, Potomac Formation: 
Spoljaric, Nenad. 06468 
Maryland 
Charles County, major aquifers: Slaughter, 
Turbit H. 00568 
Crisfield area, stratigraphy, well log: Hansen, 
Harry J., 3d. 06464 
Mexico 
Northern, Cephalopoda, upper Albian: 
Young, Keith. 00496 
North Carolina 
Phoebus Landing, Pisces, Reptilia, Black 
Creek Formation: Miller, Halsey W. 06456 
North Dakota 
Pelecypoda, Fox Hills Formation: Feldmann, 
Rodney M. 00500 
Saskatchewan 
Saskatoon area, palynology, Blairmore 
Formation: Steeves, Margaret W. 06504 
Texas 
Coastal plain, Pisces, evolution: Slaughter, 
Bob H. 00485 
Trans-Pecos, Cephalopoda, ammonite zone, 
upper Albian: Young, Keith. 00496 
Crust 
Composition 
Exploration, clues, textbook: Phillips, O. M 
00561 
Layer 3, basaltic: Oxburgh, E. R. 00515 
Deformation 
Model study, laboratory and theoretical: 
Ramberg, Hans. 06693 
Experimental studies 
Magma generation, limits: Boettcher, A. L. 
00463 
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Crust 
Pacific Ocean 
Lineaments, chord surfaces: Kapnicky, 
George E. 06710 
Physical properties 
Exploration, clues, textbook: Phillips, O. M. 
00561 
Shear strength, relation to stress drop in 
faulting: Berg, C. A. 00656 
Structure 
Bering Sea, transition to mantle: Helmberger, 
Donald V. 00378 
Lake Superior region, 1963 seismic 
experiment, reinterpretation: O’Brien, P. N. 
S. 00516 
Missouri, northern and southern, refraction 
profiles: Stewart, S. W. 00480 
United States, central: Green, R. W. E. 00476 
Thickness 
Pacific Ocean, off Oregon, California: Shor, 
G.G., Jr. 00653 
United States 
Structure and thickness, middle—Atlantic 
States: James, David E. 00650 
Crystal chemistry 
Pyroxene 
Iron spectra, electronic: Bancroft, G. Michael. 
06594 
Crystal structure 
Amarantite: Susse, P. 06470 
Analysis 
Lattice-parameter determination, precise 
methods: Beu, Karl E. 06639 
Single crystals, X-ray diffraction technique: 
Furnas, Thomas C., Jr. 06650 
Single crystals, X-ray diffraction techniques: 
Evans, Howard T., Jr. 06649 
Single-crystal patterns, indexing methods: 
Simonsen, S. H. 06663 
X-ray diffraction methods: Raman, Sri. 06653 
X-ray diffraction powder patterns, indexing 
methods: Tannenbaum, Irving R. 06652 
X-ray diffraction, reciprocal-lattice concept: 
Peacor, Donald R. 06651 
X-ray techniques: Kaelble, Emmett F. 06665 
Glauberite 
Refinement: Araki, Takaharu. 06605 
Pollucite 
Refinement, Maine, Fryeburg area: 
Newnham, R. E. 06592 
Rhodizite 
Determination: Taxer, Karlheinz J. 06757 
Zircon 
Computer analysis: Greenwood, William R. 
00425 
Crystallography 
Methods 
Computer analysis: Greenwood, William R. 
00425 
Lattice-parameter determination, precise: 
Beu, Karl E. 06639 
Stereographic projection: McLachlan, Dan, 
Jr. 06668 
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Crystals 
Geometry 
General: McLachlan, Dan, Jr. 06668 
Cuba 
Economic geology 
Polymetallic ores, hydrothermal, western 
genesis, occurrence: Benes, Karel. 06518 
Stratigraphy 


Tertiary, correlation, presence of Oligocene: 


Iturralde-Vinent, Manuel A. 00559 
Deformation 
Experimental studies 
Mechanism, microfracturing, similarity to 
earthquakes: Scholz, C. H. 00482 


Models, tectonic, centrifuged and theoretical: 


Ramberg, Hans. 06693 
Strength, basalt in vacuum: Krokosky, 
Edward M. 00504 
Delaware 
Geomorphology 


Stream features, buried channels, Pleistocene, 


New Castle County: Spoljaric, Nenad. 
06467 


Hydrogeology 


Ground-water levels, 1960-66: Woodruff, K. 


D. 06466 
Sedimentary petrology 
Delaware City area, Potomac Formation, 


lithofacies analysis, quantitative: Spoljaric, 


Nenad. 06468 
Stratigraphy 
Cretaceous, Potomac Formation, Delaware 
City area: Spoljaric, Nenad. 06468 
Deltas 
Louisiana 
Mississippi River, foraminiferal associations: 
Lankford, Robert R. 06526 
Sedimentation 
Foraminiferal associations: Lankford, Robert 
R. 06526 
Devonian 
Alberta 
Zama area, stratigraphy: McCamis, John G. 
06611 
Brachiopoda 
Chonetacea, taxonomy, phylogeny: Boucot, 
A. J.00491 
Missouri 
Central, Cedar City formation, facies: 
Fraunfelter, George. 06686 
Central, Cedar City formation, lithofacies: 
Sleeman, Lyle. 06684 
Central, Middle, nomenclature revision: 
Freeman, Tom. 06685 
Central, stratigraphy: Association of Missouri 
Geologists. 06683 
Nomenclature, central, Middle facies, 
revision: Freeman, Tom. 06685 
Nomenclature, Middle: Association of 
Missouri Geologists. 06683 
Nevada 
Great Basin, Upper, conodonts, 
biostratigraphy: Clark, David L. 
06583 
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Devonian 
New York 
East Bethany area, Trilobita: Cisne, John L 
00484 ‘ 
Morrisville area, Skaneateles Formation, 
Mollusca: Rollins, H. B. 00623 
Pond Eddy area, gymnosperms: Beck, Charles 
B. 06460 
Tully Valley, Anthozoa, Case Hill Coral Bed: 
Grasso, Thomas X. 00498 
Oklahoma 
Brachiopoda, Lower, fauna: Amsden, Thomas 
W. 00424 
Ontario 
Kettle Point area, Lake Huron, Protista: 
Deunff, Jean. 06521 
Pennsylvania 
Northeastern, paleogeography: Nagle, J. 
Stewart. 06500 
Utah 
Great Basin, Upper, conodonts, 
biostratigraphy: Clark, David L. 
06583 
Yukon 
Royal Creek, Brachiopoda: Lenz, A. C. 00555 
Diagenesis 
Carbonate rocks 
Sedimentary basin, lead-zinc deposits: 
Jackson, S. A. 06610 
Clay minerals 
Arkansas, Atoka sandstone, Crawford 
County: Triplehorn, Don M. 00414 
Experimental studies 
Dedolomitization: deGroot, K. 06497 
Limestone 
Dedolomitization texture: Evamy, B. D. 
06522 
Fabric, Barbados coral cap: Matthews, R. K 
06502 
Role of algae: Klement, Karl W. 06507 
Sandstone 
Replacement of biogenic phosphate: 
Horowitz, Daniel. 06498 
Diapirs 
Salt 
Gulf of Mexico, Jurassic basin structure, 
tectonics: Stafford, Charles F. 00567 
Diatoms 
Nomenclature 
Pleistocene, Wisconsin, new names: Andrews, 
George W. 00560 
Quaternary 
Ontario, interglacial beds, Toronto area, 
assemblages: Duthie, H. C. 06505 
Wisconsin, Trempealeau Valley, Pleistocene, 
nomenclature: Andrews, George W. 
00560 
Dominican Republic 
Economic geology 
Mineral resources and soils, survey: Pan 
American Union. 06766 
Hydrogeology 
Water resources, survey: Pan American 
Union. 06766 
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Dominican Republic 


Maps, geologic ; : 
General: Pan American Union. 06766 


Maps, geomorphologic 
General: Pan American Union. 06766 
Earth 
General 


Popular and elementary account: Matthews, 


William H., 3d. 00728 
Textbook, introductory: Shimer, A. 00562 
Interior 
General, sources of information: Phillips, O. 
M. 00561 
High-pressure, studies, equipment, results: 
Simmons, Gene. 00617 
Model study, body waves, traveltimes, 
velocities, amplitudes: Julian, Bruce R. 
00474 
Velocity-density relation, periclase equation 
of state: Wang, Chi- Yuen. 00640 
Physical properties 
High-pressure, studies, equipment, results: 
Simmons, Gene. 00617 
Earth tides 
Effects 
Microearthquake trigger, Truckee, Calif., 
1966: Ryall, Alan. 00478 
Earthquakes 
Alaska 
February 4, 1965, Rat Island, T-phase source: 
Johnson, Rockne H. 00505 
March 28, 1964, atmospheric pressure waves, 
tectonic deformation: Mikumo, Takeshi. 
00642 
March 28, 1964, tsunamis: Spaeth, Mark G. 
06463 
California 
1906, San Francisco, focus, location: Bolt, 
Bruce A. 00481 
September 1966, Truckee area sequence: 
Ryall, Alan. 00478 
Elastic waves 
Body waves, traveltimes, apparent velocities, 
amplitudes, Earth models: Julian, Bruce R. 
00474 
Surface, motion pattern, relation to focal 
mechanism: Leet, L. Don. 00598 
T-phase, Aleutians: Johnson, Rockne H. 
00505 
Epicenters 
Determination, group analysis of variance: 
Bolt, Bruce A. 00635 
Genesis 
Earth tides as trigger, microearthquakes: 
Ryall, Alan. 00478 
Magnitude 
Determination, group analysis of variance: 
Bolt, Bruce A. 00635 
Mechanism 
Evidence, surface waves, motion pattern: 
Leet, L. Don. 00598 
Experimental studies, similarity to 
microfracturing in rocks: Scholz, C. H. 
00482 
Extension failure: Robson, Geoffrey R. 00722 
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Earthquakes 
Mechanism 
Stress drop, relation to magnitude: King, Chi 
Yu. 00477 
Prediction 
Statistical: Lomnitz, C. 00629 
Echinoidea 
Cenozoic 
Caribbean region, Tethyan fauna, trans- 
Atlantic immigration: Fell, H. Barraclough. 
06749 
Geochemistry 
Skeletal calcite, C-O isotope ratios, 
Devonian-Recent: Weber, Jon N. 00493 
Ecology 
Changes 
Pleistocene, causes: Deevey, Edward S., Jr. 
06629 
Evolution 
Species, climatic regulation: Valentine, James 
W.00521 
Louisiana 
Mississippi, delta, foraminiferal associations: 
Lankford, Robert R. 06526 
Ocean basins 
Climatic regulation of species: Valentine, 
James W. 00521 
Ostracoda 
Marine, British Honduras: Teeter, J. W. 
00606 
Economic geology 
Practice 
Use of mathematics, computers in 
exploration: Griffiths, J. C. 06637 
Education 
Economic geology 
West Virginia, Morgantown, building stone: 
Corbett, Robert G. 06708 
General 
Objectives, teaching of earth sciences: Allen, 
John Eliot. 00613 
Elastic properties 
Porous media 
Transient stresses and displacement due to 
fluid flow: Seth, M. S. 00592 
Electrical methods 
Interpretation 
Highway engineering geology: Johnson, 
Robert B. 06621 
Resistivity 
Complementary usage with seismic refraction: 
Mitchell, Robert E. 06549 
Electrical properties 
Clay minerals 
Electrochemical conductance, cation 
relationships: Rhoads, F. M. 06480 
Mantle 
Lower 2,000 km, from geomagnetic spectrum: 
Currie, Robert G. 00664 
Electron diffraction analysis 
Data 
Illite, high-temperature changes: Furlong, 
Robert B. 06755 
Montmorillonite, high-temperature changes: 
Furlong, Robert B. 06755 
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Electron diffraction analysis 
Data 
Smectite group, structures: Mering, J. 06747 
Methods 
General: Schwartz, C. M. 06648 
Electron microscopy 
Data 
Illite, high temperature changes: Furlong, 
Robert B. 06755 
Montmorillonite, high-temperature changes: 
Furlong, Robert B. 06755 
Smectite group, structures: Mering, J. 06747 
Engineering geology 
Clays 
Slope stability, shear strength parameters, 
selection: Schuster, Robert L. 06564 
Experimental studies 
Clays, expandible, Mexico, laboratory 
identification: Gamboa Flores, 
Jorge. 06748 
Porous materials, permeability, model study: 
Hancox, N. L. 00590 
Foundations 
Oregon, coastal area: Klohn, Earle 3. 06569 
Seismic-resistivity evaluation: Mitchell, 
Robert E. 06549 
Textbook, soil mechanics: Parcher, James V. 
00563 
Weak rocks, shear-stress transfer: Henley, 
Aubrey D. 06540 
General 
Dictionary: Nelson, A. 06555 
Water, role in construction decisions: 
Philbrick, Shailer S. 06699 
Highways 
Foundations, geophysical methods, use and 
abuse: Johnson, Robert B. 06621 
Frost-heaving, gravity ground-water system, 
control: Williams, Roy E. 06566 
Kansas, abandoned mine, foundation: 
Fredericksen, Walter. 06623 
Michigan, geophysical exploration, methods: 
Malott, D. F. 06613 
Missouri, foundation problems, cavernous 
terrain: Vineyard, Jerry D. 06622 
Ohio, soils exploration, combined techniques: 
Struble, Richard A. 06620 
Physiographic province influence, United 
States: Woods, K. B. 06618 
Soils, compaction control, nuclear techniques, 
application factors: Williamson, T. G. 
06542 
Symposium: Purdue University. 06617 
Land subsidence 
California, ground-water overdraft: 
Prokopovich, Nikola P. 06550 
Landslides 
South Dakota, highways in Pierre Shale: 
Bruce, Richard L. 06551 
Materials, properties 
Basalt, Idaho: Niccum, Marvin R. 06567 
Instrument detection, boreholes: Hartmann, 
Burt E. 06554 
Macromeritic systems, solid and liquid states 
concept: Winterkorn, Hans F. 06695 
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Engineering geology 
Materials, properties 
Soils, compaction control, nuclear techniques 
application factors: Williamson, T, G. ; 
06542 
Soils, compaction, evaluation tests: Pagen, 
Charles A. 06543 
Soils, shear strength and compressibility, 
factors: Langfelder, L. J. 06541 
Nuclear explosions 
Soils, effects of shock waves: Binford, Ralph 
C. 06565 
Practice 
Symposium: Idaho Department of Highways, 
06561 
Sedimentation control 
Problems and procedures: Glymph, Louis M. 
06615 
Slope stability 
Shear strength parameters, selection: Schuster, 
Robert L. 06564 
Soils 
California, creep, measurement technique: 
Kojan, Eugene. 06553 
Clay aggregates, compaction, volume change: 
Chang, R. K. 00508 
Elastic properties, effects of nuclear blast 
shock waves: Binford, Ralph C. 06565 
Foundation problems, introductory textbook: 
Parcher, James V. 00563 
Frost action, solutions to problems: Haas, 
Wilbur M. 06563 
Mechanics, textbook: Terzaghi, Karl. 06457 
Photography, infrared imagery, airborne, 
interpretation: Miles, Robert D. 
19 
Review, definitions, genesis, engineering 
properties: Legget, Robert F. 06676 
Submarine installations 
Bottom features, roughness, cf. rivers, tidal 
inlets: Bruun, Per. 06531 
Textbooks 
Soil mechanics and foundations: Parcher, 
James V. 00563 
Soil mechanics in engineering practice: 
Terzaghi, Karl. 06457 
Waste disposal 
Animal manures and related wastes, methods, 
pollution potential: Willrich, Ted L. 06609 
Mineral sorption of Sr-90, Cs-137: Tamura, 
Tsuneo. 06702 
Pennsylvania, State College area, living filter 
experiment: Kardos, Louis T. 06603 
Rural areas, septic tank-absorption field 
system: Gates, Charles D. 06608 
Erosion 
Materials 
Shells, abrasion by surf, experimental: 
Driscoll, Egbert G. 06503 
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Erosion 


Rate ; 
Arizona, Colorado River, Grand Canyon: 


McKee, Edwin D. 00523 


Evolution 
Angiosperms ; 
Cenozoic, extinction, climatic effects: 


Leopold, Estella B. 06737 
Echinoidea : : o 
Devonian-Recent, isotopic composition, 
skeletal calcite: Weber, Jon N. 00493 
Gastropoda 
Pleurotomarian species, Pennsylvanian, 
convergence: Eldredge, Niles. 00488 
Gymnosperms 
Protopinaceae, Triassic: Vogellehner, Dieter. 
06462 
Mammalia 
Size diminution, Pleistocene: Edwards, 
William Ellis. 06741 
Mollusca 
Calcified shell: Degens, E. T. 06471 
Pelecypoda 
Post-Paleozoic adaptive radiation, siphonate 
groups: Stanley, Steven M. 00558 
Pisces 
Ganopristinae, Cretaceous-Paleocene, Texas: 
Slaughter, Bob H. 00485 
Processes 
Geomagnetic field reversal, and climatic 
change: Harrison, C. G. A. 00634 
Species diversification, climatic regulation: 
Valentine, James W. 00521 
Faults 
Basin range 
Nevada, Timber Mountain caldera, effect: 
Cummings, David. 00665 
Longitudinal 
West Virginia, Sleepy Creek syncline: 
Burford, Arthur E. 06712 
Patterns 
Ontario, Kashabowie area: Hodgkinson, J. 
M. 00586 
Strike-slip 
Friction, relation to stress drop and crustal 
strength: Berg, C. A. 00656 
Florida 
Absolute age 
Florida Keys, marine limestone, calcitic 
crusts: Multer, H. G. 00465 
Hydrogeology 
Northeastern, Floridan aquifer: Leve, G. W. 
00620 
Peace River basin, Floridan aquifer, 
geochemistry, temperature: Kaufman, M. I. 
06664 
Maps, ground water 
Peace River basin, Floridan aquifer, chemical 
and temperature distributions: Kaufman, 
M. 1. 06664 
Stratigraphy 
Paleocene- Miocene formations, Floridan 
aquifer: Leve, G. W. 00620 
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Florida 
Weathering 
Keys, limestone, subaerial, laminated crusts: 
Multer, H. G. 00465 
Fluorspar 
Mississippi Valley 
Genesis, stratiform deposits: Heyl, Allen V. 
06588 
Folds 
Cylindrical 
Axis orientation, mathematical method: 
Cruden, D. M. 00539 
Geometry 
Interpretation, isogonic maps: Elliott, David. 
00509 
Tsoclinal 
Oregon, Klamath Mountains: Kays, M. A. 
00534 
Mechanism 
Mathematical theory, finite-amplitude 
folding: Chapple, William M. 00522 
Single-layer, Biot theory, application: 
Sherwin, Jo-Ann. 00574 
Synclinal 
Ontario, Hastings County, Lake syncline: 
Laakso, R. K. 00582 
Foliation 
Axial plane cleavage 
Orientation, fanning, mathematical theory: 
Chapple, William M. 00522 
Metamorphic rocks 
Oregon, Klamath Mountains: Kays, M. A. 
00534 
Foraminifera 
Benthic 
Environmental indicators: Bandy, Orville L. 
06473 
Biofacies 
Modern, quantitative trends, models, 
application to Tertiary lithofacies: Ingle, 
James C., Jr. 06478 
Cenozoic 
California, Los Angeles basin, biofacies, depth 
indicators: Ingle, James C., Jr. 06474 
Fusulinidae 
Permian, New Mexico, Sacramento Mts., 
Laborcita Formation: Steiner, Maureen B. 
00494 
Geographic distribution 
Deltaic environments: Lankford, Robert R. 
06526 
United States, Pacific continental shelf, 
zoogeographic provinces: Lankford, Robert 
R. 06524 
Worldwide, planktonic, paleoceanographic 
indicators: Bandy, Orville L. 06476 
Morphology 
Depauperate fauna concept: Lankford, 
Robert R. 06475 
Planktonic 
Miocene- Pleistocene, paleoceanographic 
indicators: Bandy, Orville L. 06476 
Tertiary 
California, basins, correlation: Ingle, James 
C., Jr. 06472 
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Foraminifera 
Tertiary 
California, San Joaquin basin, assemblages, 
depth indicators: Bandy, Orville L. 06527 
Maryland, Paleocene-Eocene, Crisfield area, 
faunal zones: McLean, James D., Jr. 06465 


Fractures 
Genesis 
Desiccation polygons, Great Basin playas: 
Neal, James T. 00542 
Joints 
Oregon, ultramafic rocks: Kays, M. A. 00534 
Washington, Yakima Basalt, origin: 
Holmgren, Dennis A. 00430 
Fungi 
Geobiological agents 
Processes and effects, fossil and present: 
Wood, E. J. Ferguson. 06689 


Quaternary 
North Carolina, Lake Singletary, sediments, 
spores: Wolf, Frederick A. 00726 
Gas, natural 
Alabama 
Wells, list and data: Tucker, William E. 06520 


Alberta 
Elk Point basin, occurrence: McCamis, John 
G. 06611 


California 
Ten Section field, occurrence, production: 
Hluza, A. G. 00576 
Kansas 
Panhandle-Hugoton field, occurrence: Pippin, 
L. 00416 
Kentucky 
Dorton quadrangle, occurrence: Barr, J. L. 
00454 


McDowell quadrangle, occurrence: Rice, 
Charles L. 00380 
Olaton quadrangle, occurrence: Johnon, 
William D., Jr. 00451 
Oklahoma 
Anadarko basin, controlling factors, 
progressive analysis: Swanson, Donald C. 
00409 
Oklahoma City field, structure, exploration 
history: Gatewood, Lloyd E. 00422 
Panhandle-Hugoton field, occurrence: Pippin, 
L. 00416 
Texas 
Panhandle-Hugoton field, occurrence: Pippin, 
L. 00416 
Gastropoda 
Pleurotomariacea 
Pennsylvanian, species convergence, statistics: 
Eldredge, Niles. 00488 
Predatory 
Boreholes, Holocene cf. Ordovician borings: 
Carriker, Melbourne R. 00537 


Quaternary 
Idaho, Soda Springs area, spring deposits: 
Jones, Robert W. 00383 


ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1968 


General 
Philosophy 
Geological inquiry, limits, randomness Vs, 
orderliness: Krauskopf, Konrad B. 
00549 
Teaching of earth sciences: Allen, John Eliot 
00613 
Practice 
Land use: Hackett, James E. 06701 
Utilization of geologic principles, general 
public: Campbell, Ian. 06700 
Research 
History, North America: DeCamp, L, 
Sprague. 06763 
Textbooks 
Heart of the Earth, exploration, clues: 
Phillips,O.M. 00561 
Introductory, this changing Earth: Shimer, 4 
00562 
Geochemical prospecting 
Analytical techniques 
Paper chromatography, uranium: Plamondon, 
J. 00483 
Molybdenum 
Field kit, analysis: Bloom, Harold. 00473 
Geochemical surveys 
California 
San Luis Obispo area, Arroyo Grande basin, 
nitrate: Stout, Perry R. 06607 
Pennsylvania 
Southeastern, stream sediments, trace metals 
Keith, M. L. 06746 
Geochemistry 
Abundance of elements 
Iron formation, manganese: Lepp, Henry. 
00472 
Clinochlore 
Dissolution rate, Mg, Fe, 
G.J.06516 
Exchange capacity 
Clay minerals, colloidal suspensions, electrical 
conductance: Rhoads, F. M. 06480 
Vermiculite, Cs vs. Sr: Klobe, W. D. 0648] 
Ground water 
Cave formation: Thrailkill, John. 00545 
lon exchange 
Feldspar, oxygen isotopes: O’Neil, James R 
06571 
Isotope fractionation 
Oxygen, feldspar: O'Neil, James R. 0657! 
Methods 
Redox equilibrium calculations, use of pE 
rather than Eh: Truesdell, A. H. 00616 
X-ray analysis, textbook: Kaelble, Emmett F 
06665 
Processes 
Biological agents, micro-organisms, past and 
present: Wood, E. J. Fergusun. 06689 
lon exchange, oxygen, carbonate, and 
bicarbonate ions and water: Poulton, D. J 
06515 
Sea water 
Activity coefficients, isopiestic and 
electromotive force studies: Platford, R. F 
06514 


Al in acid: Ross, 
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Geochemistry 


Soils = 2 
Cation transport: McColl, J. G. 00398 


Sulfate ions, determination technique: Khan, 
s. U.00507 
y-ray analysis 
Detection and measurement: Buhrke, Victor 
E. 06667 
Geochronology 
Lichen 
Glacial deposits, Holocene, Colorado: 
Benedict, James B. 00723 
Radiation dosimetry 
Fossil calcite, measurement from natural 
thermoluminescence: Johnson, 
Noye M. 06595 
Geomorphology 
Desiccation features 
Playas, giant polygons, United States, Great 
Basin: Neal, James T. 00542 
Environment 
Arctic, Alaska, Ogotoruk Creek valley, slope 
morphology: Everett, K. R. 06546 
Eolian features 
Dunes, California, coastal areas: Cooper, 
William S. 06582 
Fluvial features 
Erosion, rate, Arizona, Colorado River, 
Grand Canyon: McKee, Edwin D. 00523 
Flood scour, placers: Gunn, Christopher B. 
00479 
Gravels, Washington, Wenatchee River, 
preglacial levels: Long, William A. 00407 
Meanders, formation, statistical theory: 
Thakur, T. R. 00385 
Rivers, erosion, Northwest Territories, Prince 
Patrick Island: Pissart, A. 06545 
Sedimentation, Coforado, Kiowa Creek basin, 
K-79 reservoir: Mundorff, James C. 00588 
Stream capture, West Virginia, subsurface: 
Duncan, W. M. 06707 
Transport, California- Nevada, Truckee 
River, flood velocities: Birkeland, Peter W. 
00538 
Glacial features 
Drift sheets, Washington, Tolt River area: 
Knoll, Kenneth M. 00405 
Moraines, ice-flow, nomenclature, Glacial 
Map of Canada: Prest, V. K. 00547 
Moraines, radial drainage, Ungava Peninsula, 
Labrador-Quebec: Barnett, D. M. 00585 
Moraines, till, Lake Erie basin: Wall, Robert 
E. 00543 
Moraines, Washington, Mt. Daniel: Long, 
William A. 00408 
Lacustrine features 
Lake level, Lake Erie, changes: Wall, Robert 
E. 00543 
Landform description 
Drainage pattern, Pleistocene, Delaware, New 
Castle County: Spoljaric, Nenad. 06467 
Landform evolution 
Popular and elementary account: Matthews, 
William H., 3d. 00728 
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Geomorphology 
Landform evolution 
Rive plains and sea coasts, processes: 
Russell, Richard J. 06556 
Marine features 
Erosion, tidal currents, ripple mark 
formation: Owen, David M. 06733 
Erosion, turbidity currents, continental slope: 
Owen, David M. 06717 
Mass movements 
Slopes, Alaska, Ogotoruk Creek valley: 
Everett, K. R. 06546 
Periglacial features 
Erosion, transport, valley profile, Northwest 
Territories: Pissart, A. 06545 
Solifluction, Pennsylvania, Blue Rocks block 
field: Potter, Noel, Jr. 00467 
Practice 
Highway engineering, United States: Woods, 
K. B. 06618 
Shore features 
Beaches, sediment dispersal, statistical 
analysis: Boon, John D., 3d. 00529 
Tombolos, growth factors, Magdalen Islands, 
Quebec cf. North Cape, New Zealand: 
Farquhar, O. C. 06691 
Solution features 
Caves, genesis, chemical and hydrologic 
factors: Thrailkill, John. 00545 
Karst, Missouri, highway foundation 
problems: Vineyard, Jerry D. 06622 
Textbooks 
River plains and sea coasts, processes: 
Russell, Richard J. 06556 
Georgia 
General 
Bibliography, annotated, through 1959: 
Cramer, Howard Ross. 06694 
Mineralogy 
Altamaha River sediments, provenance, 
dispersal: Neiheisel, James. 06525 
Geosynclines 
Evolution 
Miogeocline concept, Huronian, Canada: 
Clifford, Paul M. 00526 
Miogeocline concept, Huronian, Canada: 
Dietz, Robert S. 00510 
Miogeocline concept, Huronian, Canada: 
Dietz, Robert S. 00511 
Miogeocline concept, Huronian, Canada: 
Young, Grant M. 00527 
Geothermal energy 
California 
Salton Sea area: Helgeson, Harold C. 00648 
Nevada 
Steamboat Springs wells: White, Donald E. 
00724 
Glaciation 
Deglaciation 
Ice-dispersal centers, Ungava Peninsula, 
Labrador-Quebec: Barnett, D. M. 00585 
Isostatic adjustment 
Pleistocene shoreline levels: Bloom, Arthur L. 
06678 
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Glaciers 
Greenland 
Camp Century, temperature profiles: 
Weertman, J. 00517 
Ice 
Temperature profiles, accumulation, 
Greenland: Weertman, J. 00517 
Glossaries 
Engineering geology 
Dictionary, for mining and civil engineers: 
Nelson, A. 06555 
Gold 
California 
Helena quadrangle, occurrence: Cox, Dennis 
P. 06754 
Genesis 
Placers, flood scour: Gunn, Christopher B. 
00479 
Idaho 
Big Creek district, occurrence in tungsten 
deposit: Leonard, B. F. 00525 
Graptolithina 
Morphology 
Tuboidea, Reticulograptus, internal structure: 
Whittington, H. B. 00495 
Reticulograptus tuberosus sinclairi, n.subsp. 
Ordovician, Ontario, Georgian Bay, 
Craigleith Member: Whittington, H. B. 
00495 
Gravel 
Kentucky 
Johnson Hollow quadrangle, occurrence: 
Klemic, Harry. 00456 
Gravity surveys 
Arctic Ocean 
Chukchi Sea, bottom structures: Ostenso, Ned 
A. 00466 
Greenland Sea, subbottom profiles: Ostenso, 
N. A. 00544 
Great Lakes region 
Geophysical surveys 
Lake Erie, seismic reflection: Wall, Robert E. 
00543 
Greenland 
General 
Ilimaussaq intrusion, exploration history, 
bibliography: Sorensen, Henning. 
06762 
Geochemistry 
Ilimaussaq intrusion, composition: 
Gerasimovskiy, V. 1. 06688 
Glacial geology 
Camp Century, ice sheet, borehole 
temperature profiles: Weertman, J. 00517 
Mineralogy 
Beryllite, bertrandite, Ilimaussaq intrusion: 
Andersen, Steen. 06511 
Chalcothallite, Ilimaussaq intrusion: 
Semenov, E. I. 06513 
Genthelvite, Ilimaussaq intrusion: 
Bollingberg, Haldis. 06510 
Ilimaussaq intrusion, mineral list: Sorensen, 
Henning. 06762 
Naujakasite, Ilimaussaq 
Ole V. 06509 


intrusion: Petersen, 
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Greenland 
Mineralogy 
Nenadkevichite, gerassimovskite, tundrite. 
Ilimaussaq intrusion: Semenov, E. lL. 0651) 
Olivine, Igaliko nepheline-syenite complex; ; 
Emeleus, C. H. 00470 
Petrology 
Ilimaussaq alkaline intrusion: Sorensen 
Henning. 06762 , 
Structural geology 
Nares Strait area, rotation relative to 
Ellesmere Island: Kerr, J. William. 06579 
Ground water 
Arizona 
Levels, vegetation effects, Cottonwood Wash 
Bowie, James E. 00608 
Resources, Coconino County, basic data: 
McGavock, E. H. 00566 
California 
Contamination, San Luis Obispo area, nitrate 
Stout, Perry R. 06607 
Colorado 
Nitrate pollution, South Platte River valle 
Stewart, B. A. 00569 ; 
Delaware 
Levels, 1960-66: Woodruff, K. D. 06466 
Dominican Republic 
Resources, survey: Pan American Union. 
06766 
Florida 
Geochemistry, temperature, Peace River 
basin, Floridan aquifer: Kaufman, M. | 
06664 
Resources, northeastern, Floridan aquifer: 
Leve, G. W. 00620 
Idaho 
Resources, southwestern, levels, monitorin; 
network: Dion, N. P. 06765 
IHinois 
Resources, Rock Island, Monmouth, 
Galesburg, Kewanee area: Brueckmann, ! 
E. 00600 
Resources, Shelbyville area, planning: 
Cartwright, Keros. 06558 
Indiana 
Resources, development, management: 
Ristine, Richard O. 06713 
Kentucky 
Resources, Blandville quadrangle: Hansen, 
Arnold J., Jr. 00609 
Maryland 
Resources, Charles County: Slaughter, Turbi 
H. 00568 
Resources, Janes Island State Park, test-we 
data: Hansen, Harry J., 3d. 06464 
Michigan 
Rainfall, retention or runoff, Detroit are 
Brater, E. F. 00394 
New Mexico 
Resources, western closed basins: Cooper, 
James B. 06752 
North Dakota 
Recharge, geochemistry, artesian basin: 
Swenson, Frank A. 00552 
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Ground water 


Oregon . : 
Resources, Powder River basin, development 


study: Oregon State Water Resources 
Board. 06764 
South Dakota 
Recharge, geochemistry, artesian basin: 
Swenson, Frank A. 00552 
United States 
Salinity, sources, surface and underground 
problems: Thorne, Wynne. 06616 
Utah 
Resources, Juab Valley, northern: Bjorklund, 
L. J. 06696 
West Virginia 
Resources, western, Lower Pennsylvanian 
aquifers: Wilmoth, Benton M. 06709 
Gulf Coastal Plain 
Geomorphology 
Fluvial and shoreline features, processes: 
Russell, Richard J. 06556 
Maps, geomorphologic 
Mississippi Delta area, relation to submarine 
topography: Uchupi, Elazar. 00607 
Gulf of Mexico 
Geophysical surveys 
Magnetic, ship-towed, over salt dome: 
Prindle, Robert O. 00721 
Sediments, sequences, velocity, sonobuoy 
data: Houtz, Robert. 00514 
Maps, bathymetric 
Mississippi Delta to Bahia de Campeche, 
relation to land: Uchupi, Elazar. 00607 
Structural geology 
Coastal plain and offshore, salt domes, 
tectonics: Stafford, Charles F. 00567 
Gymnosperms 
Albertlongia incostata, n.gen., n.sp. 
Pennsylvanian, Illinois, Kewanee Group, 
southern: Taylor, Thomas N. 
06523 
Conostoma leptospermum, n.sp. 
Pennsylvanian, Illinois, Kewanee Group, 
southern: Taylor, Thomas N. 
06523 
Eddya sullivanensis 
Devonian, New York, Delaware River Flags, 
Pond Eddy area: Beck, Charles B. 06460 
Protopinaceae 
Triassic, North America, morphology, 
evolution: Vogellehner, Dieter. 06462 
Tertiary 
Montana, western, cones, Oligocene: Miller, 
Charles N., Jr. 00384 
Heat flow 
Nevada 
Steamboat Springs: White, Donald E. 00724 
Regional patterns 
Pacific Ocean, off North and Central 
America: Vacquier, Victor. 06585 
Theory 
Equality under continents and oceans, 
explanation: Tozer, D. C. 00661 
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Helium 


Abundance 
Enstatite melts: Kirsten, T. 00657 


History 


Greenland 
Ilimaussaq intrusion, exploration: Sorensen, 
Henning. 06762 


Hydrogeology 


Aquifer properties 
Florida, northeastern, Floridan aquifer: Leve, 
G. W. 00620 
Thermal, application to ground-water 
prospecting: Cartwright, Keros. 00389 
Transient stresses and displacement due to 
fluid flow: Seth, M. S. 00592 
Experimemtal studies 
Future needs: Maxey, George B. 06704 
Permeability measurement, sands, use of 
entrapped air: Watson, K. K. 06484 
Porous medium, drainage, effects of 
entrapped air, theory: Norum, D. I. 00391 
Exploration methods 
Thermal prospecting: Cartwright, Keros. 
00389 
Ground-water contamination 
Chemical reactions, purification, individual 
responsibility: Behrman, A. S. 00601 
Disposal of animal wastes, methods, merits: 
Willrich, Ted L. 06609 
Fertilizer nutrients, geochemistry, 
management: Smith, George E. 06614 
Nitrate, California, San Luis Obispo area: 
Stout, Perry R. 06607 
Nitrate hazards, natural and agricultural 
sources: Stewart, B. A. 00569 
Ground-water movement 
Flow in limestone aquifers: Thrailkill, John. 
00545 
Mathematical model, surface mining area: 
Sternberg, Yaron M. 00395 
Recharge theory, Dakota artesian basin: 
Swenson, Frank A. 00552 
Stream-—aquifer system, well pumping effect, 
computation technique: Jenkins, C. T. 
00618 
Transport mechanism in clays: Mokady, 
Raphael S. 00459 
Vertical, effects on highways, control: 
Williams, Roy E. 06566 
Hydrodynamics 
Steady flow toward wells, derivation of 
Dupuit solution: Dagan, G. 00390 
Mathematical models 
Channel seepage through layered porous 
mediums: Jeppson, Roland W. 00393 
Ground-water movement in surface mining 
area: Sternberg, Yaron M. 00395 
Porous medium, permeability from 
probability laws: Brutsaert, Wilfried. 00392 
Salt water-fresh water interface, dispersion: 
Li, Wen-Hsiung. 00396 
Methods 
Buried-valley yield prediction, model, 
formulas: VandenBerg, A. 00619 
Misconceptions: Yevjevich, Vujica. 00401 
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Hydrogeology 
Methods 
Permeability measurement, sands, use of 
entrapped air: Watson, K. K. 06484 
Stream-aquifer system analysis, well-pumping 
effects, computation: Jenkins, C. T. 00618 
System analogs, resistance network, 
unconfined aquifer pumping test: Herbert, 
Robin. 00621 
Tritium rainout: Stewart, G. L. 00402 
Well-logging, radioactivity: Keys, W. Scott. 
06459 
Resource development 
Chemical reactions, purification, individual 
responsibility: Behrman, A. S. 00601 
Ground-water monitoring network, Idaho: 
Dion, N. P. 06765 
Misconceptions: Yevjevich, Vujica. 00401 
United States, importance to future economy: 
Smith, Stephen C. 06714 
Salt-—water intrusion 
Dispersion at fresh-water interface, 
mathematical model: Li, Wen- Hsiung. 
00396 
Florida, northeastern, Floridan aquifer: Leve, 
G. W. 00620 
United States, surface and underground 
problems: Thorne, Wynne. 06616 
Stream runoff 
Relation to basin, rainfall, rock type: 
Skibitzke, Herbert E. 06703 
System analogs 
Leaky-artesian strip aquifer, safe yield 
prediction: VandenBerg, A. 00619 
Resistance network, pumping tests: Herbert, 
Robin. 00621 
Hydrothermal alteration 
Argillic 
Porphyry copper, New Mexico: Nielsen, 
Richard L. 00471 
Idaho 
Economic geology 
Construction materials, aggregates, inventory, 
U.S. Forest Service: Hansen, Eugene D. 
06562 
Gold, silver, occurrence, low-grade tungsten 
deposit: Leonard, B. F. 00525 
Engineering geology 
Materials, properties, basalt structures, 
influence: Niccum, Marvin R. 06567 
Geophysical surveys 
Reynolds Creek Experimental Watershed, 
seismic refraction: Stephenson, Gordon R. 
06552 
H ydrogeology 
Grandview area, permeability distribution: 
Nelson, R. William. 00591 
Reynolds Creek watershed, seismic 
exploration: Stephenson, Gordon R. 
06552 
Southwestern, ground-water leveis, 
monitoring network: Dion, N. P. 06765 
Mineralogy 
Pyrargyrite, Kellogg area, Bunker Hill mine: 
Kenzy, G. W. 00403 
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Idaho 


Paleontology 
Mammalia, Pleistocene, Soda Springs are, 
mammoth, and other: Jones, Robert \j 
00383 
Stratigraphy 
Precambrian, Great Basin: Woodward, Lee A 
06576 
Igneous rocks 
Alkalic 
Composition, Greenland, Iimaussaq 
intrusion: Gerasimovskiy, V. I. 06688 
General description, intrusions, intersecting 
belts, New England: Chapman, Carleton 4 
00583 
Andesite 
Geochemistry, circum-Pacific types, relatioy 
to mantle: Dickinson, William R. 0050) 
Basalt 
Differentiation, Oregon, Spray area: Aoki, 
Ken-ichiro. 00666 
General description, Washington, Yakima 
River canyon: Diery, Hassan D. 00427 
Physical properties, strength in vacuum: 
Krokosky, Edward M. 00504 
Washington, Wenatchee Mts., Yakima Basalt 
stratigraphy, structure: Rosenmeier, 
Frederick J. 00397 
Composition 
Standard samples, U.S. Geol. Survey, new 
series: Chan, K. M. 06698 
Differentiation 
Maine, Tunk Lake granite pluton: Karner 
Frank R. 00458 
Experimental studies 
Melting, granodiorite and tonalite: Piwinski 
A. J.00462 
Gabbro 
Alteration, Maine, Cape Neddick, contact 
Woodard, H. H. 00461 
General 
Textbook, introductory: Bayly, Brian. 0072) 
Granite 
Melting, experimental study: Boettcher, A. L 
00463 
Physical properties, permeability at high 
pressure: Brace, W. F. 00571 
Textures, rapakivi, Wisconsin, genesis: Elders, 
W.A.00528 
Granitic 
Absolute age, Minnesota, Precambrian 
intrusives, K-Ar: Hanson, G. M. 0058! 


Differentiation, Maine, Tunk Lake pluton 
Karner, Frank R. 00458 
Porphyry 
Alteration, New Mexico: Nielsen, Richard L 
00471 
Ultramafic 


Deformation, Oregon: Kays, M. A. 005} 
Volcanics 
Geochemistry, strontium, isotope ratios, 
island arcs: Pushkar, Paul. 00518 
Petrology, Mexico, Clarion Island: Bryan, 
Wilfred B. 06677 
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Illinois 
Economic geology 


Mineral resources, 1966 production: Busch, 
w. L. 00605 
Mineral resources, production, 1966: Busch, 
W. L. 00604 


pyrite, sphalerite, Cave In Rock district, 
“occurrence: Park, Won C. 06560 


Geochemistry 


Northwestern, soils in loess over shale: Jones, 


Robert L. 06533 
Geomorphology 
Salt Fork Vermilion River, meander 
formation: Thakur, T. R. 00385 
Hydrogeology 
Rock Island, Monmouth, Galesburg, 


Kewanee area, ground water: Brueckmann, 


J. E. 00600 
Shelbyville area, ground water resources, 
planning: Cartw right, Keros. 06558 
Mineralogy 


Northwestern, soils in loess over shale: Jones, 


Robert L. 06533 
Paleontology 
Asterozoa, Mississippian, Golconda 


Formation, new ophiuroid: Bjork, Philip R. 


00489 

Gymnosperms, Pennsylvanian, Kewanee 
Group, southern: Taylor, Thomas N. 
06523 


Pteridophytes, Pennsylvanian, Calhoun coal, 


Berryville area: Phillips, Tom L. 00622 
Sedimentary petrology 


Central, Pleistocene deposits, soil thickness: 


Douglas, C. L., Jr. 96479 
Weathering 


Northwestern, loess over shale, soils: Jones, 


Robert L. 06533 
Inclusions 
Apatite 


Soil minerals, phosphorus availability: Syers, 


J.K. 06532 
Indiana 
Economic geology 
Construction materials, Indianapolis area, 
resources: French, Robert R. 06612 
Engineering geology 
Construction materials, resources, 
Indianapolis area: French, Robert R. 06612 
Highways, soil survey practices: Hotler, C. F. 
06602 
Hydrogeology 
Ground water, resource development, 
management: Ristine, Richard O. 
06713 
Intrusions 
Age 
Minnesota, Ontario, Precambrian, K - Ar: 
Hanson, G. M. 00581 
Breccia 
Arizona, Bisbee area: Bryant, Donald G. 
00540 
General 
Washington, Carlton area, Methow Valley: 
McKee, Bates. 00399 
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Intrusions 
Plutons 
California-Nevada, White Nts., Inyo 
batholith, classification: Krauskopf, 
Konrad B. 00549 
Ontario, Lake Township: Laakso, R. K. 
00582 
Structure 
New England, intersecting belts: Chapman, 
Carleton A. 00583 
Ontario, Kashabowie area: 
M. 00586 
Invertebrata 
Devonian 
Missouri, central, Middle, biofacies: 
Fraunfelter, George. 06686 
Macro 
Depauperate fauna concept: Lankford, 
Robert R. 06475 
lodine 
Abundance 
Sediments, deep-sea: Bennett, J. H. 
Geochemistry 
Content in plants, influence of rock and soil 
type: Shacklette, Hansford T. 06586 


Hodgkinson, J. 


00651 


Iron 
Minnesota 
Geochemistry, Mn distribution: Lepp, Henry. 
00472 
Isostasy 
Compensation 
Postglacial water load, Atlantic Ocean basin: 
Bloom, Arthur L. 06678 
Geomorphologic effects 
Pleistocene shorelines, United States: Bloom, 
Arthur L. 06678 
Isotopes 
Echinoid calcite 
Composition, C-O ratios, Devonian-Recent: 
Weber, Jon N. 00493 
Krypton 
Leighton chondrite, abundance: Meason, J. L. 
00388 
Meteorites 
Rare gas chronology, achondrites, pallasites: 
Megrue, G. H. 00649 
Oxygen 
Feldspar, fractionation: O’Neil, James R. 
06571 
Strontium 
Volcanic rocks, ratios, island arcs: Pushkar, 
Paul. 00518 
Xenon 
Leighton chondrite, abundance: Meason, J. L. 
00388 
Jurassic 
Colorado 
Canon City area, Morrison Formation, 
Reptilia: Mook, Charles C. 06680 
Kansas 
Absolute age 
Quaternary vertebrate fauna, Meade County: 
Schultz, Gerald E. 06736 
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Kangas 
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Economic geology 

Petroleum and natural gas, Panhandle 
Hugoton field, traps: Pippin, L. 00416 

Engineering geology 

Highway foundation, abandoned mine: 
Fredericksen, Walter. 06623 

Paleontology 

Mammalia, Pleistocene, sinkholes, Meade 
County: Schultz, Gerald E. 06736 

Stratigraphy 

Mississippian- Pennsylvanian, Anadarko 
basin, western, correlations: Swanson, 
Donald C. 00415 


Kentucky 


Economic geology 
Coal, Leatherwood quadrangle, beds: 
Prostka, Harold J. 00457 


Coal, natural gas, Dorton quadrangle: Barr, 


J. L. 00454 
Coal, natural gas, McDowell quadrangle: 
Rice, Charles L. 00380 
Construction materials, Panola quadrangle: 
Greene, Robert C. 00450 
Gravel, Johnson Hollow quadrangle: Klemic, 
Harry. 00456 
Limestone, Cobb quadrangle, occurrence: 
Seeland, David A. 00594 
Limestone, Frankfort East quadrangle, 
Tyrone Limestone: Pomeroy, J. S. 00452 
Limestone, Pembroke quadrangle, 
occurrence: Moore, Samuel L. 00453 
Limestone, Russellville quadrangle: Miller, 
Robert C. 00455 
Oil shale, New Albany Shale, potential: 
Smith, John Ward. 06692 
Petroleum, natural gas, coal, limestone, 
Olaton quadrangle: Johnson, William D., 
Jr. 00451 


Geochemistry 


South-central, New Albany Shale, organic 
content: Smith, John Ward. 06692 


Geomorphology 


Caves, Mammoth, genesis: Thrailkill, John. 


00545 


Hydrogeology 


Blandville quadrangle, Eocene aquifers: 
Hansen, Arnold J., Jr. 00609 


Maps, geologic 


Cobb quadrangle: Seeland, David A. 00594 

Dorton quadrangle: Barr, J. L. 00454 

Frankfort East quadrangle: Pomeroy, J. S. 
00452 

Johnson Hollow quadrangle, part: 
Harry. 00456 

Leatherwood quadrangle: Prostka, Harold J. 
00457 

McDowell quadrangle: Rice, Charles L. 00380 

Olaton quadrangle: Johnson, William D., Jr. 
00451 

Panola quadrangle: Greene, Robert C. 00450 

Pembroke quadrangle: Moore, Samuel L. 
00453 

Russellville quadrangle: Miller, Robert C. 
00455 


Klemic, 
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Kentucky 
Maps, ground water 
Blandville quadrangle: Hansen, Arn 
00609 
Maps, oil and gas 
Letcher County: Walker, Frank H.0676] 
Stratigraphy 
Carboniferous, Quaternary, Olaton 
quadrangle, section: Johnson, William p 
Jr. 00451 
Johnson Hollow quadrangle, section: Klemi 
Harry. 00456 . 
Mississippian, Cretaceous, Quaternary, Cob) 
quadrangle, section: Seeland, David A, 
00594 
Mississippian, Quaternary, Pembroke 
quadrangle, section: Moore, Samuel i 
00453 
Mississippian, Quaternary, Rus.ellville 
quadrangle, section: Miller, Robert C. 
00455 
Ordovicia, Cenozoic, Frankfort East 
quadrangle, section: Pomeroy, J. §. 004) 
Ordovician-Quaternary, Panola quadrangle, 
section: Greene, Robert €. 00450 
Pennsylvanian, Quaternary, Dorton 
quadrangle, section: Barr, J. L. 00454 
Pennsylvanian, Quaternary, Leatherwood 
quadrangle, section: Prostka, HaroldJ. 
00457 
Pennsylvanian, Quaternary, McDowell 
quadrangle, section: Rice, Charles L, 0038) 
Krypton 
Abundance 
Leighton chondrite: Meason, J. L. 00388 
Isotopes 
Abundance in Leighton chondrite: Meason, } 
L. 00388 
Labrador 
Areal geology 
Goose Bay map-~area: Stevenson, I. M. 0668 
Glacial geology 
Ungava Peninsula, deglaciation, ice-dispersa 
center: Barnett, D. M. 00585 
Maps, geologic 
Goose Bay area: Stevenson, I. M. 06687 
Lake Superior region 
Geophysical surveys 
Lake Superior, 1963 seismic experiment, 
reinterpretation: O’Brien, P. N.S. 
00516 
Lead 
Arizona 
Bisbee area, genesis: Bryant, Donald G. 0054) 
Mississippi Valley 
Genesis, stratiform deposits: Heyl, Allen \ 
06588 
Limestone 
Kentucky 
Cobb quadrangle, occurrence: Seeland, David 
A. 00594 
Frankfort East quadrangle, Tyrone 
Limestone: Pomeroy, J. S. 00452 
Olaton quadrangle, occurrence: Johnson, 
William D., Jr. 00451 
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Limestone 


Kentucky . 
Pembroke quadrangle, occurrence: Moore, 


Samuel L. 00453 . 
Russellville quadrangle, occurrence: Miller, 
Robert C. 00455 
Montana 
Rattler Gulch area, exploration, reserves: 
Landreth, John O. 00602 
Lithium 
Geochemistry 
Melting curves to 80 kb: Luedemann, H. D. 
00570 
Louisiana 


Geomorphology 
Mississippi River, erosion, sedimentation 


processes: Russell, Richard J. 06556 
Magmas : 
Differentiation 
Columbia River Basalt, Oregon, Picture 
Gorge type: Aoki, Ken-ichiro. 00666 
Experimental studies 
Granodiorite and tonalite, melting: Piwinskii, 
A. J.00462 
Silicate melts, generation limits in crust and 
mantle: Boettcher, A. L. 00463 
Genesis 
Mantle melting, basaltic types: Oxburgh, E. 
R. 00515 
Magnesium 
Analysis 
Atomic absorption spectroscopy, soil clays: 
Protz, R. 06482 
Magnetic field, Earth 
Causes 
Precessional torques, turbulent flow in core: 
Malkus, W. V. R. 00595 
Internal 
Spectrum and lower mantle conductivity: 
Currie, Robert G. 00664 
Models 
Theories, summary: 
Magnetic methods 
Experimental studies 
Anomalies, mid-ocean ridge system, 
simulation: Harrison, GG. A. 0054 
Magneticproperties 
Igneous rocks 
Michigan, Keweenawan lavas: Vincenz, S. A. 
00512 
Michigan, Portage Lake lavas: Vincenz, S. A. 
00519 
Measurements 
Igneous rocks, Precambrian: Schwarz, E. J. 
00589 
Magnetic surveys 
Arctic Ocean 
Greenland Sea, subbottom profiles: Ostenso, 
N.A. 00544 
Atlantic Ocean 
Mid-oceanic ridge, anomaly pattern, 
interpretation: Heirtzler, James R. 
00655 
Northwestern, Labrador Sea Ridge: Johnson, 
G. Leonard. 00636 


Phillips, O. M. 00561 


M 


M 


M 


M 


M 


M 
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agnetic surveys 
Gulf of Mexico 
Salt dome, cf. seismic and gravity data: 
Prindle, Robert O. 00721 
Maryland 
Piedmont, correlation with geology: Neuschel, 
Sherman K. 06711 
Pacific Ocean 
Anomalies, sea-floor spreading: Pitman, W. 
C., 3d. 00573 
Mid-oceanic ridge, anomaly pattern, 
interpretation: Heirtzler, James R. 
00655 
Virginia 
Piedmont, correlation with geology: Neuschel, 
Sherman K. 06711 


tatell | 


gZ Ic 
Experimental studies 
Earth impedances, analysis: Morrison, H. F. 
00663 
agnetotellric surveys 
California 
Trans-state profile, earth impedances, 
analysis: Morrison, H. F. 00663 
aine 
Mineralogy 
Pollucite, Fryeburg area, structure, optical 
properties: Newnham, R. E. 06592 
Paleontology 
Anthozoa, Silurian, Moose River 
synclinorium, nomenclature: Stumm, Erwin 
C. 00603 
Petrology 
Cape Neddick Gabbro, Kittery Formation, 
contact alteration: Woodard, H. H. 00461 
Southeastern, Tunk Lake granite pluton, 
mineral zoning: Karner, Frank R. 00458 





ajor-element analyses 
Coal 

Montana: Gilmour, Ernest H. 06536 
Feldspar 

Mantled: Elders, W. A. 00528 
Gabbro 


Whole-rock, Maine, Cape Neddick: 
Woodard, H. H. 00461 
Manganese 
Minnesota, iron formations: Lepp, Henry. 
00472 
Volcanics 
Mexico, Clarion Island, alkalic basalt, 
trachyte: Bryan, Wilfred B. 06677 
alacostraca 
Cancer davidi, n.sp. 
Pliocene, California, Kettleman Hills, 
Etchegoin Formation: Nations, J. Dale. 
00492 


Mammalia 


Mesohippus 
Tertiary, South Dakota, Chadron Formation: 
Clark, John. 06718 
Quaternary 
Idaho, Soda Springs area, spring deposits, 
mammoth: Jones, Robert W. 00383 
Kansas, Pleistocene, Meade County: Schultz, 
Gerald E. 06736 
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Mammalia 
Quaternary 
Mexico, alluvial material, association with 
Man: Irwin-Williams, Cynthia. 06734 
North America, size diminution, extinctions: 
Edwards, William Ellis. 06741 
Texas, central, changes: Lundelius, Ernest L., 
Jr. 06735 
Tertiary 
South Dakota, Brule Formation, 
paleoecology: Clark, John. 06720 
Man, fossil 
Homo sapiens 
Quaternary, United States, radiocarbon dates: 
Haynes, C. Vance, Jr. 06715 
Quaternary 
Mexico, alluvial material, associated 
Mammalia: Irwin- Williams, Cynthia. 06734 
North America, role in Pleistocene overkill: 
Martin, Paul S. 06630 
Manganese 
Geochemistry 
Limestone, dolomite, Michigan: Atwood, D. 
K. 06578 
Minnesota 
Geochemistry, iron formations: Lepp, Henry. 
00472 
Manitoba 
Sedimentary petrology 
Lac du Bonnet area, soils, description: Smith, 
R. E. 06674 
Mantle 
Composition 
Exploration, clues, textbook: Phillips, O. M. 
00561 
Elastic waves 
Body waves, attenuation, Q structure: Teng, 
Ta Liang. 00652 
Experimental studies 
Geotherm distribution during convection: 
Oxburgh, E. R. 00515 
Magma generation, limits: Boettcher, A. L. 
00463 
Geochemistry 
Geochemical evolution, irreversible, potash 
depletion: Dickinson, William R. 
00502 
Physical properties 
Electrical conductivity, lower 2,000 km: 
Currie, Robert G. 00664 
Exploration, clues, textbook: Phillips, O. M. 
00561 
Processes 
Convection, geotherm distribution: Oxburgh, 
E.R.00515 
Convection, inferred from satellite sensed 
gravity map: Schwiderski, Ernst W. 00660 
Diapiric movement, continental drift 
mechanism: Maxwell, John C. 00599 
Structure 
Bering Sea, transition to crust: 
Donald V. 00378 
Elastic waves, surface, inverse normal 
problem: Gilbert, Freeman. 00554 
United States, central: Green, R. W. E. 00476 


Helmberger, 


mode 
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Marine geology 
Bottom features 
Atlantic Ocean, photographs: 
L., Jr. 06727 
Continental shelf, photography, color: 
Trumbull, J. V. A. 06731 
Engineering problems: Bruun, Per. 0653] 
Photography, application: Bowin, C. 0. 067% 
Ripple marks, Massachusetts. Cape Cod, 
photographs: Owen, David M. 06733 
Seamounts, photography: Pratt, R. M. 0673) 
Techniques, photogrammetric: Schuldt, M.D 
06726 
Instruments 
Camera, stereoscopic: Owen, David M. 06729 
Photograph-sampling device: Shipek, Carl J 
06728 
Photography: Hersey, John Brackett. 06724 
Sand corer: Coffee, Clark E. 00720 
Sediment sampling, orientation, Photographic 
compass inclinometer: Harrison, 
Christopher G. A. 06483 
Microbiological agents 
Geochemical processes, effects, Proterozoic 
Recent, classification: Wood, E. J. 
Ferguson. 06689 
Sedimentation 
Island linking, tombolos, growth factors: 
Farquhar, O. C. 06691 
Sediments 
Acoustical properties, grain size correlation 
Horn, D. R. 00644 
Atlantic Ocean, Georges Bank, Miocene 
concretions: Stanley, Daniel J. 06508 
Methods, grain size, photography: Athearn 
William D. 06721 
Sampling, orientation, photographic compass 
inclinometer: Harrison, Christopher G. A 
06483 
Structure 
Mid-ocean ridges, mantle convection: 
Oxburgh, E. R. 00515 
Pacific Ocean, sea-floor spreading, magnetic 
anomalies: Pitman, W. C., 3d. 00573 
Techniques 
Photography: Hersey, John Brackett. 06724 
Maryland 
Geophysical surveys 
Piedmont, magnetic and radioactivity, 
airborne: Neuschel, Sherman K. 06711 
Hydrogeology 
Charles County, ground-water resources: 
Slaughter, Turbit H. 00568 
Janes Island State Park, Cretaceous- Miocene 
aquifers, well data: Hansen, Harry J., 3d 
06464 
Paleontology 
Foraminifera, Paleocene- Eocene, Crisfield 
area, logs: McLean, James D., Jr. 06465 
Stratigraphy 
Cretaceous Cenozoic, Charles County, water 
bearing characteristics: Slaughter, Turbit H 
00568 


Brundage, \j 
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Massachusetts 
Geomorphology ; 

Tidal channels, erosion, ripple mark 
formation, photographs: Owen, David M. 
06733 

Maps, aeromagnetic 

East Brookfield quadrangle: Popenoe, Peter. 
00447 

Ludlow quadrangle: Popenoe, Peter. 00610 

Mount Tom quadrangle: Popenoe, Peter. 

00448 

Palmer quadrangle: Popenoe, Peter. 00444 

Springfield North quadrangle: Popenoe, 

Peter. 00445 

Warren quadrangle: 00446 


Popenoe, Peter. 


Metals 
Ontario 
Lake Township, occurrence, possibilities: 
Laakso, R. K. 00582 
Pennsylvania 
Southeastern, stream sediments, geochemical 
prospecting: Keith, M. L. 06746 
Metamorphic rocks 
General 
Fabric, Oregon, Klamath Mts.: Kays, M. A. 
00534 
General description, Ontario, Lake Township: 
Laakso, R. K. 00582 
Structural features, Ontario, Kashabowie 
area: Hodgkinson, J. M. 00586 
Textbook, introductory: Bayly, Brian. 00727 
Gneiss 
Absolute age, Minnesota, hornblende: 
Hanson, G. M. 00581 
Marble 
Mineral composition, California, 
mine: Carpenter, Alden B. 06598 


Crestmore 


Metasediments 
General description, California, Helena 
quadrangle: Cox, Dennis P. 06754 
Mineral facies 
Maine, Cape Neddick, gabbro, contact 
alteration: Woodard, H. H. 00461 
Schist 
Alteration, blueschist facies, California cf. 
New Zealand: Coleman, R. G. 06751 
Alteration, California, Franciscan Formation, 
cf. Japan: Ernst, W. G. 06750 
General description, California, Helena 
quadrangle: Cox, Dennis P. 06754 
Metamorphism 
Contact 
Migration of elements, Cape Neddick 
Gabbro, Maine: Woodard, H. H. 00461 
P-T conditions, California, Crestmore mine: 
Carpenter, Alden B. 06598 
P-T conditions 
Blueschist facies, California cf. New Zealand: 
Coleman, R. G. 06751 
California, cf. Japan, Franciscan and 
Sanbagawa Formations: Ernst, W. G. 
06750 
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Metasomatism 
Process 
Contact alteration, Cape Neddick Gabbro, 
Maine: Woodard, H. H. 00461 
Meteor craters 
Texas 
Odessa and Barringer, exploration history: 
Barringer, Brandon. 06486 
Meteorites 
Age 
K-Ar dates, and rare gas chronology, 
achondrites, pallasites: Megrue, G. H. 
00649 
Bacuirito 
Present location, Mexico: Sternbergh, Regis S. 
06492 
Composition 
Chromite in equilibrated chondrites: 
Snetsinger, Kenneth G. 06597 
Garnet, Coorara chondrite: Mason, Brian. 
00596 
Xe and Kr in Leighton bronzite chondrite: 
Meason, J. L. 00388 


Definition 
Terminology problems: Frost, Michael J. 
06487 
Terminology problems: Millman, Peter M. 
06488 


Enstatite chondrites 
Phase equilibria, genesis, olivine-bearing: 
Binns, R. A. 06591 
Identification 
Criteria, importance of fusion crust: Nininger, 
H. H. 06491 
Isotopes 
Rare gas chronology, hypersthene achondrites 
and pallasites: Megrue, G. H. 00649 
Newport pallasite 
Mineralogy, mackinawite, pentlandite, Cu: 
Buseck, Peter R. 00469 
Phase equilibria 
Olivine- garnet transformation, Coorara 
chondrite: Mason, Brian. 00596 
Takysie Lake 
Genesis, history 
06485 
Withrow 
New iron, Washington, Withrow area: Read, 
William F. 06489 
Texture, surfact pit, 
William F. 06490 


of find: Nininger, H. H. 


troilite nodule: Read, 


Mexico 


Engineering geology 
Clays, expandible, laboratory identification 
and tests: Gamboa Flores, Jorge. 06748 
Maps, geologic 
Clarion Island: Bryan, Wilfred B. 06677 
Maps, geomorphologic 
Bahia de Campeche area, relation to 
submarine topography: Uchupi, Elazar. 
00607 
Paleontology 
Cephalopoda, Cretaceous, Albian, northern, 
ammonite zone: Young, Keith. 00496 
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Mexico 
Paleontology 
Man, fossil, other mammals, Quaternary, 
alluvial material, Hueyatlaco area: Irwin- 
Williams, Cynthia. 06734 
Petrology 
Clarion Island, Cenozoic, volcanic rocks: 
Bryan, Wilfred B. 06677 
Structural geology 
Clarion Island, Clarion Fracture Zone: Bryan, 
Wilfred B. 06677 
Michigan 
Engineering geology 
Highways, geophysical exploration, methods: 
Malott, D. F. 06613 
Geochemistry 
Michigan basin, Trenton-Black River 
formation, Sr, Mn content: Atwood, D. K. 
06578 
Hydrogeology 
Detroit area, urbanization effect on rain 
retention or runoff: Brater, E. F. 00394 
Paleomagnetism 
Precambrian, Keweenawan lavas, reversals: 
Vincenz, S. A. 00512 
Precambrian, Portage Lake lavas, Keweenaw 
Penninsula: Vincenz, S. A. 00519 
Paleontology 
Anthozoa, Devonian, Traverse Group, 
nomenclature: Stumm, Erwin C. 
00603 
Micropaleontology 
Geobiological agents 
Proterozoic-Recent, classification, processes, 
effects: Wood, E. J. Ferguson. 06689 
Microscope methods 
Mineral identification 
Refractive-index determination, Chaulnes 
method: Miller, Arthur. 00564 
X-ray projection 
General, textbook: Kaelble, Emmett F. 06665 
Technique, instrument: Ong, Poen Sing. 06662 
Microseisms 
Interpretation 
Train source, New Mexico, Rio Grande 
Valley: Sanford, Allan R. 00475 
Mineral data 
Amarantite 
Structure: Susse, P. 06470 
Analcite 
Structure, changes by cation exchange and 
dehydration: Roy, Rustum. 06587 
Anorthite 
Equilibrium studies: Hariya, Y. 00645 
Bertrandite 
Greenland, Ilimaussaq 
Steen. 06511 
Beryl : 
Synthetic, crystal growth, properties: Linares, 
Robert C. 06572 


intrusion: Andersen, 


Beryllite 
Greenland, Ilimaussaq 
Steen. 06511 


intrusion: 





Andersen, 
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Mineral data 
Biotite 
X-ray diffraction analysis, errors: 
G. 06574 
Brucite 
Pseudomorph after periclase, California, 
Crestmore mine: Carpenter, Alden B. 0659 
Calciogadolinite : 
Synthesis: Ito, Jun. 06593 


Gottard, 


Calcite 
Biaxial, inverted from aragonite: Boettcher 
A. L. 06573 


Composition, California, Crestmore mine: 
Carpenter, Alden B. 06598 
Chalcothallite 
Properties, Greenland, Ilimaussaq intrusion 
Semenov, E. I. 06513 
Chromite 
Compositions in meteorites: Snetsinger, 
Kenneth G. 06597 
Clinochlore 
Dissolution rate, Mg, Fe, Al in acid: Ross 
G.J.06516 
Enstatite 
Composition, rare gases in melts: Kirsten, T 
00657 
Feldspar 
Geochemistry, oxygen isotope and cation 
exchange: O’ Neil, James R. 06571 
Fluoberyllate 
Synthetic, X-ray and optical data, possibi 
natural mineral: Griffitts, Wallace R. 067% 
Gadolinite 
Synthetic, cation substitution: Ito, Jun. 0659! 
Garnet 
Occurrence in meteorite: Mason, Brian. 005% 
Gaylussite 
Cell parameters, refinement, computer 
program: Fang, J. H. 06589 
Genthelvite 
Greenland, Ilimaussaq intrusion: Bollingberg 
Haldis. 06510 
Gerassimovskite 
Greenland, Ilimaussaq intrusion: Semenov, E 
1.06512 
Glauberite 
Structure, refinement, California: Araki, 
Takaharu. 06605 
Lithiophorite 
Virginia, Charlottesville area: Mitchell, 
Richard S. 06590 
Mackinawite 
Occurrence in Newport pallasite: Buseck, 
Peter R. 00469 
Naujakasite 
Properties, Greenland, Iimaussaq intrusion 
Petersen, Ole V. 06509 
Nenadkevichite 
Greenland, Himaussaq intrusion: Semenov, £ 
1. 06512 
Olivine 
Composition in meteorites: Binns, R. A. 
06591 








Mineral dat 
Pearceite 
Synthe 
H.T 
Pentland! 
Occurt 
Pete: 
Periclase 
Compc 
Carp 
Equati 
relat 
Pollucite 
Structu 
Frye 
Polybasit 
Synthet 
H.T. 
Pyrargyri 
Idaho, 
Kenz 
Pyrophyll 
Stabilit 
0064 
Pyroxene 
Iron spé 
Banc! 
Rhodizite 
Structui 
06757 
Serpentine 
Structu: 
F. 06 
Tundrite 
Greenla 
1.065 
Zeolites 
Structur 
dehyd 
Zircon 
Structur 
Willia 
Mineral depo 
Biogeocher 
Micro-¢ 
and p 
Breccia pip 
Copper, 
G. 00! 
Gold 
Placers, 
00479 
Igneous pre 
Porphyr: 
L.004 
Iron 
Minneso 
Lead-zinc 
Mississir 
Ores in sedi 
Mississit 
zinc-le 
06588 
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INDEX 


Mineral data 
Pearceite-antimonpearceite series 


Synthetic, composition, phase equilibria: Hall, 


H. T. 06596 
Pentlandite ; 
Occurrence in Newport pallasite: Buseck, 
Peter R. 00469 
Periclase 
Composition, California, Crestmore mine: 
Carpenter, Alden B. 06598 
Equation of state, Birch’s velocity—density 
relation: Wang, Chi- Yuen. 00640 
Pollucite be 
Structure, properties, composition, Maine, 
Fryeburg area: Newnham, R. E. 06592 
Polybasite-arsenpolybasite series 


Synthetic, composition, phase equilibria: Hall, 


H. T. 06596 
Pyrargyrite ; 
Idaho, Kellogg area, Bunker Hill mine: 
Kenzy, G. W. 00403 
Pyrophyllite 
Stability, upper limit: Kerrick, Derrill M. 
00646 
Pyroxene 
Iron spectra, electronic, interpretation: 
Bancroft, G. Michael. 06594 
Rhodizite 
Structure, composition: Taxer, 
06757 
Serpentine 


Karlheinz J. 


Structure, strain-relief mechanism: Aumento, 


F. 06600 
Tundrite 
Greenland, Ilimaussaq intrusion: Semenov, E. 
1.06512 
Zeolites 
Structure, changes by cation exchange and 
dehydration: Roy, Rustum. 06587 
Zircon 
Structure, computer analysis: Greenwood, 
William R. 00425 
Mineral deposits, genesis 
Biogeochemical processes 
Micro-organisms, fossil and present, effects 
and products: Wood, E. J. Ferguson. 06689 
Breccia pipes 
Copper, Arizona, Bisbee area: Bryant, Donald 
G.00540 
Gold 
Placers, bedrock values: Gunn, Christopher B. 
00479 
Igneous processes 
Porphyry copper, Arizona: Nielsen, Richard 
L.00471 
Iron 
Minnesota: Lepp, Henry. 00472 
Lead-zinc 
Mississippi Valley type: Jackson, S. A. 06610 
Ores in sedimentary rocks 
Mississippi Valley, stratiform 


zinc-lead-barite-fluorite: Heyl, Allen V. 
06588 
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Mineral deposits, genesis 
Porphyry copper 
New Mexico, Santa Rita area: Nielsen, 
Richard L. 00471 
Pyrite 
Illinois, Cave-In—Rock district: Park, Won C. 
06560 
Sphalerite 
Illinois, Cave-In-Rock district: Park, Won C. 
06560 
Structural control 
Cuba, western, hydrothermal veins: Benes, 
Karel. 06518 
Supergene processes 
Porphyry copper, Arizona: Livingston, 
Donald E. 00541 
Tungsten 
Idaho, Big Creek, xenothermal, with gold, 
silver: Leonard, B. F. 00525 
Veins 
Cuba, western, hydrothermal: Benes, Karel. 
06518 
Mineral economics 
Illinois 
Production, 1966 values: Busch, W. L. 00605 
Iron 
Computer calculation of ore reserves, 
California, Eagle Mtn.: Davis, Carl E. 
06624 
Property evaluation 
Computer programming: Parks, 
06625 
Mineral exploration 
Mathematical methods 
Computer techniques, examples: Griffiths, J. 
C. 06637 
Ore guides 
Unconformities, porphyry copper: Livingston, 
Donald E. 00541 
Programs 
Planning, problems: Celasun, 
Statistical methods 
Data processing system for computer: 
Weaver, Robert C. 06636 
Mine distribution and density: Slichter, Louis 
B. 06638 
Mineral deposit evaluation, computer 
simulation: Hewlett, R. F. 06634 
Particle statistics, sample theory: Wolfe, John 
A. 06632 
Probability distributions, theoretical model: 
Guenin, Jacques de. 06633 
Sampling procedures, grade evaluation: Koch, 
George S., Jr. 06635 
Mineral resources 
General 
Popular account: Hill, Christopher. 06458 
Mineral zoning 
Granite 
Maine, southeastern, Tunk Lake pluton: 
Karner, Frank R. 00458 
Porphyry copper 
Aluminum silicates, 
Richard L. 00471 


Roland D. 


Merih. 06626 


New Mexico: Nielsen, 

















































































Mineralogy 
Crystal growth 
Beryl: Linares, Robert C. 06572 
Biaxial calcite, aragonite: Boettcher, A. L. 
06573 
Identification techniques 
Refractive-index determination, Chaulnes 
method: Miller, Arthur. 00564 
Pseudomorphism 
Biaxial calcite after synthetic aragonite: 
Boettcher, A. L. 06573 
Mining geology 
Evaluation 
Computer computation, California, Eagle 
Mtn.: Davis, Carl E. 06624 
General 
Dictionary: Nelson, A. 06555 
Minnesota 
Absolute age 
Precambrian rocks, hornblende, K-Ar: 
Hanson, G. M. 00581 
Economic geology 
Iron, Mesabi and Cuyuna ranges: Lepp, 
Henry. 00472 
Geochemistry 
Iron formations, manganese: Lepp, Henry. 
00472 
Sedimentary petrology 
Northeastern, Rove Formation, provenance: 
Morey, G. B. 06534 
Stratigraphy 
Precambrian, Rove Formation, northeastern: 
Morey, G. B. 06534 
Minor-element analyses 
Tungsten ore 
Idaho, metals, precious and base: Leonard, B. 
F. 00525 
Mississippi 
Structural geology 
Salt domes, trend analysis: Brown, Bahngrell 
W. 06631 
Mississippi Valley 
Economic geology 
Lead-zinc-barite-fluorite, stratiform deposits, 
genesis: Heyl, Allen V. 06588 
Mississippian 
Arkansas 
Northwestern, Fayetteville Shale, 
pteridophytes: Taylor, Thomas N. 
00584 
Illinois 
Asterozoa, Golconda Formation: Bjork, 
Philip R. 00489 
Kansas 
Anadarko basin, western, Morrow Series, 
correlations: Swanson, Donald C. 
00415 
Oklahoma ‘s 
Anadarko basin, western, Morrow Series, 
correlations: Swanson, Donald C. 
00415 
Marietta basin, stratigraphy: Bradfield, H. H. 
00412 
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Mississippian 
Texas 
Anadarko basin, western, Morrow Series, 
correlations: Swanson, Donald C. 
00415 
Marietta basin, stratigraphy: Bradfield, q H 
00412 
Missouri 
Areal geology 
Central, Middle Devonian rocks, field-tp 
guidebook: Association of Missouri 
Geologists. 06683 
Engineering geology 
Highway foundations, cavernous terrain: 
Vineyard, Jerry D. 06622 
Geophysical surveys 
Northern and southern, seismic refraction 
profiles: Stewart, S. W. 00480 
Paleontology 
Invertebrata, Devonian, Middle, central, 
biofacies: Fraunfelter, George. 06686 
Petrology 
Central, Cedar City formation, lithofacies: 
Sleeman, Lyle. 06684 
Stratigraphy 
Devonian, Cedar City formation, central, 
lithofacies: Sleeman, Lyle. 06684 
Devonian, Middle, central, guidebook: 
Association of Missouri Geologists. 0668: 
Devonian, Middle facies, central, 
biostratigraphy, measured sections: 
Fraunfelter, George. 06686 
Devonian, Middle, nomenclature, revision: 
Freeman, Tom. 06685 
Structural geology 
Crust, seismic profiles: Stewart, S. W. 0048 
Mohorovicic discontinuity 
Seismic studies 
Theoretical vs. natural, Bering Sea: 
Helmberger, Donald V. 00378 
Mollusca 
Evolution 
Shell, mineralization, protein vs. calcium: 
Degens, E. T. 06471 
Monoplacophora 
Devonian, New York, morphology: Rollins 
H. B. 00623 
Ostrea 
Thermoluminescence, correlation tool: 
Johnson, Noye M. 06595 
Pennsylvanian 
Oklahoma, Wann Formation, paleoecolog) 
McCoy, Scott, Jr. 00419 
Quaternary 
Washington, Lower Grand Coulee, 
nonmarine: Landye, James J. 00406 
Sinuitopsis acutilira 
Devonian, New York, Skaneateles 
Formation: Rollins, H. B. 00623 
Molybdenum 
Exploration 
Field kit, analysis: Bloom, Harold. 00473 
Geochemistry 
Igneous rocks, standard samples, U.S. Geo 
Survey: Chan, K. M. 06698 
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Montana 
Economic geology 


Coal, analyses, source localities, references: 


Gilmour, Ernest H. 06536 


Limestone, Rattler Gulch area, exploration, 


reserves: Landreth, John O. 00602 
Paleontology 
Gymnosperms, Oligocene, western, cones: 
“Miller, Charles N., Jr. 00384 
Stromatolites, Pennsylvanian,Alaska Bench 
Limestone: Gilmour, Ernest H. 00426 
Neon 
Abundance 
Enstatite melts: Kirsten, T. 00657 
Neutron diffraction analysis 
Methods 
General: Schwartz, C. M. 06648 
Nevada 
Geomorphology 
Truckee River, Tahoe-age flood velocities: 
Birkeland, Peter W. 00538 
Geothermal energy 
Steamboat Springs, wells: White, Donald E. 
00724 
Hydogeology 
Steamboat Springs: White, Donald E. 00724 
Maps, geologic 
Steamboat Springs thermal area: White, 
Donald E. 00724 
Paleontology 
Conodonts, Devonian, Upper, Great Basin, 
assemblages, zonation: Clark, David L. 
06583 
Trilobita, Cambrian, Middle, Lander County, 
paradoxidid: Palmer, Allison R. 00490 
Petrology 
White Mountains, Inyo batholith, 
classification of plutons: Krauskopf, 
Konrad B. 00549 
Sedimentary petrology 
Truckee River, outwash deposits, size 
analysis: Birkeland, Peter W. 00538 
Stratigraphy 
Devonian, Great Basin, Upper facies, 
conodont zones: Clark, David L. 06583 
Miocene- Pliocene, Horse Camp formation, 
Currant area, new: Moores, E. M. 00530 
Precambrian, Great Basin: Woodward, Lee A. 
06576 
Structural geology 
East-central, Miocene Pliocene gravity 
sliding: Moores, E. M. 00530 
Timber Mountain caldera, effect on Basin and 
Range faults: Cummings, David. 00665 
New Brunswick 
Areal geology 
Saint Stephen- Pleasant Mountain map-area: 
Ruitenberg, A. A. 00580 
Maps, geologic 
Saint Stephen- Pleasant Mountain area: 
Ruitenberg, A. A. 00580 
New England 
Absolute age 
Intrusions, alkalic, interpretation: Chapman, 
Carleton A. 00583 
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New England 
Structural geology 
Intrusions, alkaline, intersecting belts: 
Chapman, Carleton A. 00583 
New Jersey 
Hydrogeology 
Morris County, eastern, and Essex County, 
western, aquifers: Nichols, William D. 
00587 
Maps, structure 
Morris County, eastern, and Essex County, 
western: Nichols, William D. 00587 
New Mexico 
Earthquakes 
Microseisms, Rio Grande Valley, train source: 
Sanford, Allan R. 00475 
Economic geology 
Copper, Santa Rita area: Nielsen, Richard L. 
00471 
Hydrogeology 
San Agustin and North Plains basins, ground 
water resources: Cooper, James B. 06752 
Paleomagnetism 
Pliocene, basalts, Rio Grande gorge, Taos 
area: Kono, Masaru. 06584 
Paleontology 
Foraminifera, Permian, Laborcita Formation, 
fusulinids: Steiner, Maureen B. 00494 
Petrology 
Santa Rita area, quartz—monzonite: Nielsen, 
Richard L. 00471 
Stratigraphy 
Permian, Laborcita Formation, Sacramento 
Mts.: Steiner, Maureen B. 00494 
Western closed basins, San Agustin and North 
Plains: Cooper, James B. 06752 
New York 
Mineralogy 
Serpentine, Tilly Foster mine, structure, 
strain-relief mechanism: Aumento, F. 
06600 
Paleontology 
Anthozoa, Devonian, Case Hill Coral Bed, 
Tully Valley: Grasso, Thomas X. 00498 
Gymnosperms, Devonian, Delaware River 
Flags, eastern: Beck, Charles B. 06460 
Monoplacophora, Devonian, Skaneateles 
Formation, Morrisville area: Rollins, H. B. 
00623 
Trilobita, Devonian, Middle, East Bethany 
area, tropidocoryphine: Cisne, John L. 
00484 
Stratigraphy 
Devonian, Skaneateles Formation, Case Hill 
Coral Bed, Tully Valley: Grasso, Thomas 
X. 00498 
North America 
Economic geology 
Petroleum, giant fields: Moody, J. D 00418 
General 
Research, history geology and oceanography: 
DeCamp, L. Sprague. 06763 
Paleoclimatology 
Quaternary, glacial and postglacial, eastern, 
alpine vegetation: Dansereau, Pierre. 00565 
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North America 


Paleoclimatology 
Quaternary, vertebrate extinctions: Guilday, 
John E. 06740 
Paleontology 
Angiosperms, Cenozoic, extinction: Leopold, 
Estella B. 06737 
Brachiopoda, Silurian-Devonian, 
Chonetacea, taxonomy: Boucot, A. J. 00491 
Gymnosperms, Triassic, Protopinaceae, 
wood: Vogellehner, Dieter. 06462 
Vertebrata, Pleistocene, extinctions, role of 
man: Hester, James J. 06743 
Vertebrata, Pleistocene extinctions, role of 
man: Jelinek, Arthur J. 06739 
North Carolina 
Paleontology 
Palynology, Quaternary, Lake Singletary, 
sediments, spores: Wolf, Frederick A. 00726 
Pisces, Reptilia, Cretaceous, Black Creek 
Formation, Phoebus Landing: Miller, 
Halsey W. 06456 
Structural geology 
Brevard zone, origin: Burchfiel, B. C. 00667 
Brevard zone, origin: Dunn, David E. 00641 
North Dakota 
Hydrogeology 
Artesian basin, recharge, geochemistry: 
Swenson, Frank A. 00552 
Paleontology 
Pelecypoda, Cretaceous, Fox Hills Formation, 
tellinid, color pattern: Feldmann, Rodney 
M. 00500 
Stratigraphy 
Paleozoic, western: Carlson, Clarence G. 
06672 
Northwest Territories 
Economic geology 
Lead-zinc, Pine Point ore field, genesis: 
Jackson, S. A. 06610 
Geomorphology 
Prince Patrick Island, stream erosion, valley 
profiles: Pissart, A. 06t45 
Maps, aeromagnetic 
Franklin, Hardinge Bay, Polar Continental 
Shelf: Canada Geological Survey. 00706 
Franklin, Intrepid Inlet, Polar Continental 
Shelf: Canada Geological Survey. 00705 
Franklin, Satellite Bay, Polar Continental 
Shelf: Canada Geological Survey. 00707 
Franklin, Sheet 99 C, Polar Continental Shelf: 
Canada Geological Survey. 00709 
Franklin, Sheet 109 C, Polar Continental 
Shelf: Canada Geological Survey. 00711 
Franklin, Sheet 99 D, Polar Continental Shelf: 
Canada Geological Survey. 00708 
Franklin, Sheet 109 D, Polar Continental 
Shelf: Canada Geological Survey. 00710 
Franklin, Sheet 99 E, Polar Continental Shelf: 
Canada Geological Survey. 00712 
Franklin, Sheet 109 E, Polar Continental 
Shelf: Canada Geological Survey. 00714 
Franklin, Sheet 89 F, Polar Continental Shelf: 
Canada Geological Survey. 00704 
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Northwest Territories 
Maps, aeromagnetic 

Franklin, Sheet 99 F, Polar Continental Shelf: 
Canada Geological Survey. 00713 

Franklin, Sheet 109 F, Polar Continental 
Shelf: Canada Geological Survey. 00715 

Franklin, Sheet 109 G, Polar Continental 
Shelf: Canada Geological Survey. 00719 

Franklin, Sheet 99 H, Polar Continental Shelf: 
Canada Geological Survey. 00716 

Franklin, Sheet 109 H, Polar Continental 
Shelf: Canada Geological Survey. 00718 

Franklin, Sheets 99 G and 1000 A, Polar 
Continental Shelf: Canada Geological 
Survey. 00717 

Mackenzie, Beechey Lake area: Canada 
Geological Survey. 00684 

Mackenzie, Biologist Lake area: Canada 
Geological Survey. 00672 

Mackenzie, Casey Lake area: Canada 
Geological Survey. 00681 

Mackenzie, Conrod Lake area: Canada 
Geological Survey. 00679 

Mackenzie, Duggan Lake area: Canada 
Geological Survey. 00695 

Mackenzie, Malley Rapids area: Canada 
Geological Survey. 00680 

Mackenzie, Mary Frances Lake area: Canada 
Geological Survey. 00668 

Mackenzie, Sheet 76 A/7: Canada Geological 
Survey. 00671 

Mackenzie, Sheet 76 A/ 13: Canada 
Geological Survey. 00676 

Mackenzie, Sheet 76 A/ 14: Canada 
Geological Survey. 00677 

Mackenzie, Sheet 76 A/15: Canada 
Geological Survey. 00678 

Mackenzie, Sheet 76 B/ 14: Canada 
Geological Survey. 00673 

Mackenzie, Sheet 76 B/ 15: Canada 
Geological Survey. 00674 

Mackenzie, Sheet 76 B/ 16: Canada 
Geological Survey. 00675 

Mackenzie, Sheet 76 G/6: Canada Geological 
Survey. 00683 

Mackenzie, Sheet 76 G/8: Canada Geological 
Survey. 00685 

Mackenzie, Sheet 76 G/ 11: Canada 
Geological Survey. 00690 

Mackenzie, Sheet 76G/ 10: Canada 
Geological Survey. 00691 

Mackenzie, Sheet 76 G/9: Canada Geological 
Survey. 00692 

Mackenzie, Sheet 76 G/14: Canada 
Geological Survey. 00697 

Mackenzie, Sheet 76 G/15: Canada 
Geological Survey. 00698 

Mackenzie, Sheet 76 G/16: Canada 
Geological Survey. 00699 

Mackenzie, Sheet 76 H/1: Canada Geological 
Survey. 00682 

Mackenzie, Sheet 76 H/ 5: Canada Geological 
Survey. 00686 

Mackenzie, Sheet 76 H/ 6: Canada Geological 

Survey. 00687 
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Northwest Territories 
Maps, aeromagnetic 
Mackenzie, Sheet 76 H/ 7: Canada Geological 
Survey. 00688 
Mackenzie, Sheet 76 H/8: Canada Geological 
Survey. 00689 
Mackenzie, Sheet 76 H/ 12: Canada 
Geological Survey. 00693 
Mackenzie, Sheet 76 H/11: Canada 
Geological Survey. 00694 
Mackenzie, Sheet 76 H/9: Canada Geological 
Survey. 00696 
Mackenzie, Sheet 76 H/ 13: Canada 
Geological Survey. 00700 
Mackenzie, Sheet 76 H/ 14: Canada 
Geological Survey. 00701 
Mackenzie, Sheet 76 H/15: Canada 
Geological Survey. 00702 
Mackenzie, Sheet 76 H/ 16: Canada 
Geological Survey. 00703 
Mackenzie, Sheet 75 0/10: Canada Geological 
Survey. 00669 
Mackenzie, Sheet 75 0/ 9: Canada Geological 
Survey. 00670 
Maps, geologic 
Ellesmere Island, Bache Peninsula: Christie, 
R. L. 06753 
Stratigraphy 
Cambrian-Ordovician, Ellesmere Island, 
Bache Peninsula: Christie, R. L. 06753 
Structural geology 
Ellesmere Island, Bache Peninsula, faults, 
folds: Christie, R. L. 06753 
Ellesmere Island, Nares Strait area, rotation 
relative to Greenland: Kerr, J. William. 
06570 
Nova Scotia 
Absolute age 
Cape Breton Plateau, organic sediments, 
pollen diagram: Livingstone, D. A. 06528 
North Mountain basalt, K-Ar, 
paleomagnetism: Carmichael, C. M. 
00658 
Paleomagnetism 
North Mountain basalt, K—Ar age: 
Carmichael, C. M. 00658 
Paleontology 
Palynomorphs, Quaternary, Cape Breton 
Plateau, diagram, C-14 dated: Livingstone, 
D. A. 06528 
Oceanography 
General 
Research history, North America: DeCamp, 
L. Sprague. 06763 
Instruments 
Camera, underwater: Ewing, Maurice. 06725 
Depth determination, automatic digital 
acoustic system (ADD): Hess, Frederick R. 
06493 
Photography: Hersey, John Brackett. 06724 
Sediment sampling, orientation, photographic 
compass inclinometer: Harrison, 
Christopher G. A. 06483 
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Oceanography 
Methods 
Engineering geology, sedimentation, bottom 
roughness: Bruun, Per. 06531 
Paleocurrents 
Cretaceous-Tertiary: Fell, H. Barraclough. 
06749 
Practice 
Photogrammetry, techniques: Schuldt, M. D. 
06726 
Photography, history of development: Ewing, 
Maurice. 06725 
Popular and elementary account, world 
ocean: Pizer, Vernon. 06557 
Techniques 
Photography: Hersey, John Brackett. 06724 
Ohio 
Engineering geology 
Highways, soils exploration, combined 
techniques: Struble, Richard A. 06620 
Paleontology 
Palynomorphs, Pennsylvanian, Allegheny 
coals, eastern: Gray, Lewis Richard. 06461 
Porifera, Pennsylvanian, Middle, 
southeastern: Hoare, R. D. 00497 
Stratigraphy 
Pennsylvanian, Noble Limestone, Noble 
County, new: Murphy, James L. 06682 
Oil and gas fields 
California 
Elk Hills oil field, western: Lorshbough, A. 
L. 00575 
Sespe oil field: Dosch, Murray W. 00633 
Ten Section field: Hluza, A. G. 00576 
Wayside Canyon oil field: Mefferd, M. G. 
00632 
Oklahoma 
Burbank oil field, development: Largent, B. 
C. 00421 
Healdton oil field: Latham, J. W. 00420 
Oklahoma City field, exploration history: 
Gatewood, Lloyd E. 00422 
Sho-Vel-Tum field: Becker, Robert M. 00423 
Saskatchewan 
Hummingbird oil field: Smith, David G. 
06604 
Oil shale 
Kentucky 
South-central, New Albany Shale, potential: 
Smith, John Ward. 06692 
Oklahoma 
Economic geology 
Petroleum and natural gas, Anadarko basin, 
controlling factors: Swanson, Donald C. 
00409 
Petroleum and natural gas, Oklahoma City 
field, history: Gatewood, Lloyd E. 00422 
Petroleum and natural gas, Panhandle 
Hugoton field, traps: Pippin, L. 00416 
Petroleum and natural gas, Sho-Vel-Tum 
field: Becker, Robert M. 00423 
Petroleum, Burbank field, development: 
Largent, B. C. 00421 
Petroleum, Hardeman basin, evaluation: 
Thornton, John E. 00410 
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Oklahoma 
Economic geology 
Petroleum, Healdton field, reservoirs, 
structural control: Latham, J. W. 00420 
Petroleum, Marietta basin, new fields: Henry, 
Gary E. 00436 
General 
Bibliography, 1967: Wood, Patricia W. 00433 
Geomorphology 
Anadarko basin, clue to subsurface structure: 
Trollinger, William V. 00411 
Paleomagnetism 
Arbuckle Mts., Wichita Mts., granites: Spall, 
Henry. 00435 
Paleontology 
Brachiopoda, Devonian, Lower, fauna: 
Amsden, Thomas W. 00424 
Mollusca, Pennsylvanian, Wann 
paleoecology: McCoy, Scott, Jr. 
00419 
Palynomorphs, Pennsylvanian, coal seams: 
Wilson, L. R. 00413 
Sedimentary petrology 
Ouachita front, Jackfork sandstones, 
provenance and dispersal: Morris, Robert 
C. 00417 
Stratigraphy 
Mississippian- Pennsylvanian, Anadarko 
basin, western, correlations: Swanson, 
Donald C. 00415 
Mississippian-Pennsylvanian, Marietta basin, 
deeper portion: Bradfield, H. H. 00412 
Pennsylvanian, coal seams, biofacies: Wilson, 
L.R.00413 
Pennsylvanian, Wann Formation, regressive 
facies, molluscan fauna: McCoy, Scott, Jr. 
00419 
Structural geology 
Anadarko basin, surface morphology as key: 
Trollinger, William V. 00411 
Oklahoma City oil and gas field: Gatewood, 
Lloyd E. 00422 
Ontario 
Absolute age 
Precambrian rocks, hornblende, K —Ar: 
Hanson, G. M. 00581 
Areal geology 
Awkward Lake area: Thurston, P. C. 
Badour Lake area: Thurston, P. C. 
Beemer Township: Bright, E. G. 00625 
Creelman Township: Meyn, H. D. 00579 
Eby Township: Lovell, H. L. 00631 
English Township, Sudbury District: Bright, 
E. G. 00627 
Goosander Lake area: Thurston, P. C. 00438 
Kashabowie area: Hodgkinson, J. M. 00586 
Kenogaming township, Sudbury District: 
Milne, V. G. 00441 
Kershaw Lake area: Thurston, P. C. 00382 
Lake Township: Laakso, R. K. 00582 
Leigh Lakes area: Thurston, P. C. 00381 
Moss Lake map-~-area, northern: Harris, F. R. 
00624 
Rabelais Lake area: Thurston, P. C. 00439 
Roberts Township: Meyn, H. D. 00578 


Fornation, 


00443 
00437 
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Ontario 
Areal geology 
Sewell township, Sudbury District: win. » 
. y District: Milne, y 
South Lorrain Township, northern: 
Mcllwaine, W. H. 00630 
Zavitz Township: Bright, E, G. 00626 
Economic geology 
Metals and talc, Lake Township: Laakso R 
K. 00582 F 
Metals, Kashabowie area, exploration: 
Hodgkinson, J. M. 00586 
Mineral resources, Nipigon-Schreiber area: 
Pye, E.G. 00431 
Maps, geologic 
Awkward Lake sheet: Thurston, P. C, 00443 
Badour Lake sheet: Thurston, P. C. 00437 
Beemer Township: Bright, E. G. 00625 
Creelman Township: Meyn, H. D. 00579 
Eby Township: Lovell, H. L. 00631 
English Township, Sudbury District: Bright, 
E. G. 00627 
Goosander Lake sheet: Thurston, P. C. 00438 
Kashabowie and Greenwater Lake sheets: 
Hodgkinson, J. M. 00586 
Kenogaming township, Sudbury District: 
Milne, V. G. 00441 
Kershaw Lake sheet: Thurston, P. C. 0038) 
Lake Township: Laakso, R. K. 00582 
Leigh Lakes sheet: Thurston, P. C. 0038] 
Moss Lake area, northern: Harris, F.R 
00624 
Nipigon-Schreiber area: Pye, E. G. 0043] 
Rabelais Lake sheet: Thurston, P. C. 00439 
Roberts Township: Meyn, H. D. 00578 
Sewell township, Sudbury District: Milne, \ 
G. 00440 
South Lorrain Township, northern: 
McIlwaine, W. H. 00630 
Zavitz Township: Bright, E. G. 00626 
Maps, structure 
Bolton sheet: White, Owen L. 00442 
Paleontology 
Diatoms, Pleistocene, Toronto area, 
assemwages: Duthie, H. C. 06505 
Graptolithina, Ordovician, Craigleith 
Member, Georgian Bay: Whittington, H.B 
00495 
Protista, Devonian, Kettle Point area, Lake 
Huron, acritarchs: Deunff, Jean. 06521 
Optical mineralogy 
Refractive index 
Chaulnes method: Miller, Arthur. 00564 
Ordovician 
Northwest Territories 
Ellesmere Island, Bache Peninsula, 
stratigraphy: Christie, R. L. 06753 
Ontario 
Georgian Bay, Graptolithina, Craigleith 
Member: Whittington, H. B. 00495 
Texas 
Western, El Paso Group, algae: Klement, 
Karl W. 06507 
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06515 
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Ordovician 
Inited States 
ying Vertebrata, Harding Sandstone and 


related formations: Denison, Robert H. 
06758 


Oregon 
Engineering geology 
Foundation problems, coastal area: Klohn, 


Earle J. 06569 
Hydrogeology 
Powder River basin, water resources, 
development study: Oregon State Water 
Resources Board. 06764 
Maps, geologic 
Powder River basin, surficial: Oregon State 
Water Resources Board. 06764 
Paleontology 
Anthozoa, Eocene, Cowlitz Formation, new 
species, cf. Europe: Blake, D. Bryan. 00556 
Petrology 
Klamath Mountains, metamorphic rocks, 
fabric: Kays, M. A. 00534 
Needle Point pluton, experimental studies, 
melting: Piwinskii, A. J. 00462 
Spray area, Columbia River Basalt, Picture 
Gorge type, differentiation: Aoki, Ken 
ichiro. 00666 
Structural geology 
Klamath Mountains, tectonics: Kays, M. A. 
00534 
Organic materials 
Analytical data 
Kentucky, south-central, New Albany Shale: 
Smith, John Ward. 06692 
Orogeny 
Nevadan 
Oregon, Klamath Mountains: Kays, M. A. 
00534 
Ostracoda 
Geogaphic distribution 
British Honduras, Holocene: 
00606 
Oxygen 
Geochemistry 
lon exchange, between carbonate, 
bicarbonate, and water: Poulton, D. J. 
06515 
Isotopes 
Ratios, echinoid, calcite, 
Weber, Jon N. 00493 
Pacific Ocean 
Geophysical surveys 
Eastern, heat flow: Vacquier, Victor. 06585 
Magnetic anomalies, sea-floor spreading: 
Pitman, W. C., 3d. 00573 
Mid-oceanic ridge, magnetic, anomaly 
pattern, interpretation: Heirtzler, James R. 
00655 
Northeastern, off Oregon, California, seismic: 
Shor, G. G., Jr. 00653 
Stratigraphy 
Tertiary, marine lithofacies. interpretation, 
biofacies: Ingle, James C., Jr. 06478 


Teeter, J. W. 


Devonian- Recent: 
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Pacific Ocean 


Structural geology 

Northern basin, rotation since Cretaceous, 
paleomagnetic evidence: Farrell, W. E. 
00637 

Sea-floor spreading, magnetic anomalies: 
Pitman, W. C., 3d. 00573 

Trenches, relation to chord surfaces: 
Kapnicky, George E. 06710 


Paleoclimatology 


Indicators 
Oligocene, South Dakota, Big Badlands: 
Clark, John. 06723 
Pleistocene, pollen: Deevey, Edward S., Jr. 
06629 
Quaternary, North America, eastern, 
vegetation: Dansereau, Pierre. 00565 
Quaternary 
North America, animal extinctions, 
Pleistocene: Guilday, John E. 06740 
Texas, central: Lundelius, Ernest L., Jr. 06735 
Tertiary 
South Dakota, Big Badlands, 
Eocene-Oligocene: Clark, John. 06718 
South Dakota, Big Badlands, Oligocene: 
Clark, John. 06719 
Worldwide, Miocene-Pliocene, foraminiferal 
indicators: Bandy, Orville L. 06476 


alpine 


Paleoecology 


Analysis 
Oligocene, South Dakota, Big Badlands, Brule 
Formation: Clark, John. 06720 
Echinoidea 
Cretaceous-Tertiary, marine, Caribbean 
region: Fell, H. Barraclough. 06749 
Environment 
Depauperate fauna concept: Lankford, 
Robert R. 06475 
Marine, depth indicators: Ingle, James C., Jr. 
06474 
Indicators 
Environmental, benthic foraminifera: Bandy, 
Orville L. 06473 
Oligocene, South Dakota, Big Badlands: 
Clark, John. 06723 
Pleistocene: Deevey, 
Malacostraca 
Pliocene, littoral, California, Etchegoin 
Formation: Nations, J. Dale. 00492 
Mammalia 
Oligocene, terrestrial, South Dakota, Big 
Badlands: Clark, John. 06720 
Pelecypoda 
Littoral, post- Paleozoic, infaunal siphon 
feeders: Stanley, Steven M. 00558 
Porifera 
Pennsylvanian, marine, Ohio: Hoare, R. D. 
00497 
Tertiary 
Fluvial, South Dakota, Big Badlands: Clark, 
John. 06719 
Terrestrial, South Dakota, Oligocene changes, 
Chadron Formation: Clark, John. 06718 


Edward S., Jr. 06629 
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Paleoecology 
Vertebrata 
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Pleistocene, Kansas, Meade County: Schultz, 


Gerald E. 06736 
Paleogeography 
Devonian 


Missouri, central, Middle facies: Sleeman, 


Lyle. 06684 
Mapping, methods 
Paleoslopes and paleocurrents, models, 
classification: Selley, Richard C. 
00531 
Pennsylvanian 


Appalachian Plateau, shorelines: Cavaroc, V. 


V., Jr. 00468 
Tertiary 
South Dakota, Big Badlands, Oligocene: 
Clark, John. 06719 
Paleomagnetism 
Cretaceous 


Pacific Ocean seamounts and North America, 
evidence of Pacific rotation: Farrell, W. E. 


00637 
Pole positions 


Precambrian, Cambrian, Oklahoma, Wichita 


and Arbuckle Mts.: Spall, Henry. 
Triassic, Nova Scotia, North Mountain 
basalt: Carmichael, C. M. 00658 
Precambrian 
Field strength, variations, equatorial: 
Schwarz, E. J. 00589 
Michigan, Keweenawan 
reversal: Vincenz, S. A. 00512 
Michigan, Portage Lake lavas, reversals: 
Vincenz, S. A. 00519 
Reversals 
Coincidence with faunal boundaries: 
Geophysics Correspondent. 00638 
Effect on organic evolution: Harrison, 
A. 00634 
Tertiary 
Arizona~New Mexico, Pliocene basalts: 
Kono, Masaru. 06584 
Triassic 
Nova Scotia, North Mountain basalt: 
Carmichael, C. M. 00658 
Paleontology 
Catalog 
Aves, Ralliformes, Ichthyornithiformes, 
Charadriiformes: Brodkorb, Pierce. 
Protista, Pyrrhophyta (dinoflagellates), 
Loeblich, Alfred R., Jr. 00557 
Environmental analyses 


00435 


lavas, partial self. 


C.4: 


06581 
index: 


Cretaceous-Tertiary, Atlantic Ocean, echinoid 


transport: Fell, H. Barraclough. 06749 
Extinctions 
Causes, geomagnetic field reversal, and 
climatic change: Harrison, C. G. A. 


00634 


Faunal-magnetic boundaries, questioned: 
Geophysics Correspondent. 00638 

Pleistocene, causes, symposium: Martin, 
06627 

Pleistocene, North America: Martin, Paul S. 
06628 


PRs 


Paleontology 
Extinctions 

Pleistocene, prehistoric overkill: 
S. 06630 

Pleistocene, role of man: Jelinek, 
06739 

Pleistocene, Vertebrata, causes: Hes 
J. 06743 

Fossilization 

Mollusca, shell mineralization, 

Degens, E. T. 06471 
Index fossils 

Conodonts, Devonian, Upper, Nevada-Uij 
zonation, cf. Germany: Clark, David 
06583 

Practice 

Fossil recovery and Testoration, dinosay: 

popular account: Colbert, Edwin H. O43 
Paleozoic 
Greenland 

Northeastern, stratigraphy: Kerr, J, Willa 

06570 
North Dakota 

Western, stratigraphy: Carlson, Clarence ( 

06672 
Northwest Territories 

Ellesmere Island, stratigraphy: Kerr, J, 

William. 06570 
Palynology 
Cretaceous 

Saskatchewan, Blairmore Formation: Steed 

Margaret W. 06504 
Environmental analysis 
North America, eastern, alpine vegetation, 
Quaternary: Dansereau, Pierre. 00565 
Pennsylvanian 
Oklahoma, coai seams: Wilson, L. R. 004 
Quaternary 

North Carolina, Lake Singletary, sedimenj 
spores: Wolf, Frederick A. 00726 

Nova Scotia, Cape Breton Plateau, diagr: 
C-14 dated: Livingstone, D. A. 06528 

Palynomorphs 
Fabasporites exilis, n.sp. 

Pennsylvanian, Pennsylvania, Little 
Washington coal: Clendening, John A. 
06706 

Fabasporites molestus, n.sp. 

Pennsylvanian, Pennsylvania, Little 
Washington coal: Clendening, John A. 
06706 

Fabasporites parvus, n.sp. 

Pennsylvanian, Pennsylvania, Little 
Washington coal: Clendening, John A. 
06706 

Pennsylvanian 

Ohio, Pennsylvania, Allegheny coals: Grj 

Lewis Richard. 06461 
Patterned ground 
Desiccation polygons 

United States, Great Basin playas: Neal, 

James T. 00542 
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cypoda 
Color pattern ee 
if viene North Dakota, tellinid: 


Feldmann, Rodney M. 00500 
a adaptive radiation, siphonate 


f groups: Stanley, Steven M. 00558 
Jlina scitula 
goomectd North Dakota, Fox Hills 


Formation, color pattern: Feldmann, 
Rodney M. 00500 
Pennsylvania 


Feonomic geology 
Metals, southeastern, geochemical 


prospecting: Keith, M. L. 06746 
Engineering geology A 
Waste disposal, State College area, living filter 
experiment: Kardos, Louis T. 06603 
Geochemistry ; 
Southeastern, geochemical prospecting, 
stream sediments: Keith, M. L. 06746 
Geomorphology 
Blue Mountain, Blue Rocks,block field 
solifluction: Potter, Noel, Jr. 00467 
Glacial geology 
Blue Mountain, periglacial features, Blue 
Rocks block field: Potter, Noel, Jr. 00467 
Hydrogeology 
State College area, waste disposal, living filter 
experiment: Kardos, Louis T. 06603 
Maps, geochemical 
Southeastern, trace metals in stream sediment: 
Keith, M. L. 06746 
Paleontology 
Palynomorphs, Pennsylvanian, Allegheny 
coals, western: Gray, Lewis Richard. 06461 
Palynomorphs, Pennsylvanian, Little 
Washington coal, Washington County: 
Clendening, John A. 06706 
Stratigraphy 
Devonian, Middle and Upper, 


paleogeography: Nagle, J. Stewart. 
06500 
ennsylvanian 
Appalachians 
Plateau, deltaic sequences, paleogeography: 
Cavaroc, V. V., Jr. 00468 


Illinois 

Berryville area, Calhoun coal, pteridophytes: 
Phillips, Tom L. 00622 

Southern, gymnosperms, Kewanee Group: 
Taylor, Thomas N. 06523 

Kansas 

Anadarko basin, western, Chester Series, 
correlations: Swanson, Donald C. 
00415 

Montana 

Central, stromatolites, Alaska Bench 
Limestone: Gilmour, Ernest H. 00426 

Ohio 

Eastern, palynomorphs, Allegheny coals: 
Gray, Lewis Richard. 06461 

Noble County, Noble Limestone: Murphy, 
James L. 06682 
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Pennsylvanian 
Ohio 
Southeastern, Porifera, Middle: Hoare, R. D. 
00497 
Oklahoma 
Anadarko basin, western, Chester Series, 
correlations: Swanson, Donald C. 


00415 

Coal seams, palynomorphs: Wilson, L. R. 
00413 

Marietta basin, stratigraphy: Bradfield, H. H. 
00412 


Northeastern, Wann Formation, Mollusca: 
McCoy, Scott, Jr. 00419 
Pennsylvania 
Washington County, palynomorphs: 
Clendening, John A. 06706 
Western, palynomorphs, Allegheny coals: 
Gray, Lewis Richard. 06461 
Texas 
Anadarko basin, western, Chester Series, 
correlations: Swanson, Donald C. 
00415 
Marietta basin, stratigraphy: Bradfield, H. H. 
00412 
United States 
Midcontinent, Gastropoda, species 
convergence: Eldredge, Niles. 00488 
Wyoming 
Stratigraphy: Mallory, William W. 06537 
Permeability 
Experimental studies 
Porous bodies, model study: Hancox, N. L. 
00590 
Porous materials, determination, use of 
entrapped air: Watson, K. K. 06484 
Granite 
Westerly Granite, under high pressure: Brace, 
W. F. 00571 
Heterogenous media 
Distribution determination, energy dissipation 
analysis: Nelson, R. William. 00591 
Soils 
Absorptive capacity, domestic wastes 
disposal: Gates, Charles D. 06608 
Water conductivity, calculation from transient 
flow data: Weeks, L. V. 06529 
Permian 
New Mexico 
Sacramento Mountains, Foraminifera, 
Laborcita Formation: Steiner, Maureen B. 
00494 
Petrofabrics 
Folds 
Oregon, Klamath Mountains, isoclinal: Kays, 
M. A. 00534 
Petroleum 
Alabama 
Wells, list and data: Tucker, William E. 06520 
Alberta 
Elk Point basin, occurrence: McCamis, John 
G. 06611 
California 
Elk Hills field, western, potential: 
Lorshbough, A. L. 00575 
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Petroleum Phase equilibria 
California Gadolinite-calciogadolinite Popular and o 
Sespe field, occurrence: Dosch, Murray W. Experimental study: Ito, Jun, 06593 Fossils ; 
00633 Granite visi Dinosaurle 
Ten Section field, occurrence, production: Melting relations, experimental: Boettcher — 
Hluza, A. G. 00576 L. 00463 AB Dinosaurs. 
Wayside Canyon field, occurrence: Mefferd, H,O-NaCl- MgSO, — 
M.G. 00632 Activity coefficients, isopiestic and Mineral resot 
Exploration electromotive force studies: Platford, R. | General: F 
Well logging, formation evaluation, advances: : 06514 : Oceanograph 
vanderGraff, R. M. 06559 Na-Al Si O-F ; H World 5 
Kansas ooo to 4 kb: Koster van Gry Pizer, 
Panhandle- Hugoton field, occurrence: Pippin, ean es Salt domes 
Pyrophyllite Developm: 
L. 00416 : ‘ 
incite High pressures and temperatures: Kerrick, Charles 
Derrill M. 00646 F 
Olaton quadrangle, occurrence: Johnson, Solid phases Porifera or 
William D., Jr. 00451 gs: ; Pennsylvant 
: ; X-ray diffraction analysis, technique: Thon: Appalachi 
North America R. E. 06647 i , 
sai Shea .E. paleoge! 
Giant fields: Moody, J. D. 00418 Phosphate 00468 
Oklahoma Geochemistry Wewokella si 
Anadarko basin, controlling factors, Biogenic, replacement by silica: Horowitz Pennsylva 
progressive analysis: Swanson, Donald C. Daniel. 06498 i D 0049 
00409 Soils, natural origin: Mattingly, G. E, Porosity 
Burbank field, development: Largent, B. C. 06575 ‘cana 
00421 Phosphorus “Dedolomi 
Hardeman basin, evaluation: Thornton, John Geochemistry : 
: a Pleistocen 
E. 00410 Soils, natural origin: Mattingly, G. £ ¢ Matthe 
Healdton field, reservoirs, structural control: 06575 bri a 
Latham, J. W. 00420 _— poor 
Marietta basin, new fields: Henry, Gary E. Cretaceous or 
0 
00436 North Carolina, Phoebus Landing fauna, 00387 
Oklahoma City field, structure, exploration Black Creek Formation: Miller, Halsey \ Greealand 
history: Gatewood, Lloyd E. 00422 06456 1 te 
a . . 0 p 
Panhandle- Hugoton field, occurrence: Pippin, Ganopristinae 06570 
: L. 00416 Cretaceous- Paleocene, Texas, coastal phi: wisaerora 
Saskatchewan rostral teeth, evolution: Slaughter, Bob KE Northeas 
Williston basin, occurrence, Hummingbird 00485 sedime 
field: Smith, David G. 06604 Morphology Norihwest 1 
Texas Rhipidistia, Paleozoic, snout structure, Ellesmere 
Marietta basin, new fields: Henry, Gary E. taxonomic: Thomson, Keith Stewart. Williat 
00436 00486 Diiatio 
Panhandle Hugoton field, occurrence: Pippin, Ordovician Kashabo 
L. 00416 United States, Harding Sandstone, related 00586 
Petrology formations, western: Denison, Robert # Lake To 
Textbooks 06758 Laaks« 
Introductory: Bayly, Brian. 00727 Rhipidistia United Stat 
Phase equilibria Paleozoic, taxonomic relations, snout Great Ba 
Ag-Cu-As-S structure: Thomson, Keith Stewart. Wood: 
Experimental studies: Hall, H. T. 06596 00486 Protista 
Ag-Cu Sb S : Placers Acritarchs 
Experimental studies: Hall, H. T. 06596 Genesis Devonia 
Anorthite Flood scour: Gunn, Christopher B. 004% Huror 
High pressure and high temperatures: Hariya, Polymetallic ores Baltisphae) 
Y - 00645 Cuba : Devonia 
CaO-CO,-H,O Western, genesis, occurrence: Benes, Kar cai 
Biaxial calcite from aragonite: Boettcher, A. 06518 Cymatiosp 
L. 06573 Popular and elementary geology Devonia 
Earth materials Earth Hurot 
Experimental studies, high-pressure, Composition, landforms, structure, fossil Dinoflagel 
equipment and results: Simmons, Gene. record: Matthews, William H., 3d. Index to 
00617 00728 Alfrec 
Experimental studies Engineering geology Nomenclat 
Melting of granodiorite and tonalite: Soils, relation to archeology: Stephenson, Pyrrhop 
Piwinskii, A. J. 00462 Robert L. 06568 Loebl 
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popular and elementary geology 
Fossils a 
Dinosauria, Mesozoic varieties, recovery, 


restoration: Colbert, Edwin H. 06539 


Soettcher, 4 Dinosaurs, museum restorations, handbook: 


tford, Rj 


van Gro 


Kerrick, 
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Owitz, 


G. E.¢ 


una, 
Halsey Wi 


ital plaic 
", Bob # 


ated 
obert 1 


sil 


Swinton, W. E. 06538 


Mineral resources 
General: Hill, Christopher. 06458 


r 


Oceanography . 
World ocean, nature, resources, exploration: 


Pizer, Vernon. 06557 


Salt domes ; : 
Development, Gulf of Mexico: Stafford, 
Charles F. 00567 


Porifera 
Pennsylvanian 


Appalachian Plateau, deltaic sequences, 
paleogeography: Cavaroc, NeW ae. 
00468 
Wewokella solida 
Pennsylvanian, Ohio, southeastern: Hoare, R. 
D.00497 
Porosity 
Limestone 
Dedolomitization pores: Evamy, B. D. 06522 
Pleistocene coral cap, Barbados, diagenetic: 
Matthews, R. K. 06502 


Precambrian 

Colorado 

Front Range, absolute age: Peterman, Zell E. 
00387 

Greenland 
Northeastern, stratigraphy: Kerr, J. William. 

06570 

Minnesota 

Northeastern, Rove Formation, 
sedimentation: Morey, G. B. 06534 

Northwest Territories 

Ellesmere Island, stratigraphy: Kerr, J. 
William. 06570 

Ontario 

Kashabowie area, lower: Hodgkinson, J. M. 
00586 

Lake Township, Mayo Group and younger: 
Laakso, R. K. 00582 

United States 

Great Basin, northeastern, stratigraphy: 
Woodward, Lee A. 06576 

Protista 

Acritarchs 

Devonian, Ontario, Kettle Point area, Lake 
Huron: Deunff, Jean. 06521 

Baltisphaeridium exornatum, n.sp. 

Devonian, Ontario, Kettle Point area, Lake 
Huron: Deunff, Jean. 06521 

Cymatiosphaera winderi, n.sp. 

Devonian, Ontario, Kettle Point area, Lake 
Huron: Deunff, Jean. 06521 

Dinoflagellates 

Index to genera, bibliography: Loeblich, 
Alfred R., Jr. 00557 

Vomenclature 

Pyrrhophyta (dinoflagellates), index to genera: 
Loeblich, Alfred R., Jr. 00557 
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Protista 
Pyrrhophyta 
Index to genera, bibliography: Loeblich, 
Alfred R., Jr. 00557 
Protozoa 
Geobological agents 
Processes and effects, fossil and present: 
Wood, E. J. Ferguson. 06689 
Pteridophytes 
Biscalitheca musata 
Pennsylvanian, Illinois, Calhoun coal: 
Phillips, Tom L. 00622 
Lepidostrobus fayettevillense, n.sp. 
Mississippian, Arkansas, Fayetteville Shale: 
Taylor, Thomas N. 00584 
Pyrite 
Illinois 
Cave-In-Rock district, occurrence, early 
diagenetic: Park, Won C. 06560 
Quaternary 
Delaware 
New Castle County, Pleistocene channels: 
Spoljaric, Nenad. 06467 
Idaho 
Soda Springs area, Mammalia, Gastropoda: 
Jones, Robert W. 00383 
Kansas 
Meade County, vertebrate fauna: Schultz, 
Gerald E. 06736 
Mexico 
Puebla, Man, fossil, associated mammals: 
Irwin-Williams, Cynthia. 06734 
North America 
Mammalia, size changes: Edwards, William 
Ellis. 06741 
Paleoclimatology, vertebrate extinctions: 
Guilday, John E. 06740 
Pleistocene extinctions, causes, symposium: 
Martin, P. S. 06627 
Vertebrata, Pleistocene extinctions: Hester, 
James J. 06743 
Vertebrata, Pleistocene extinctions: Jelinek, 
Arthur J. 06739 
Vertebrata, Pleistocene, faunal list: Martin, 
Paul S. 06628 
Vertebrata, Pleistocene overkill: Martin, Paul 
S. 06630 
Nova Scotia 
Cape Breton Plateau, palynology, diagram, C 
14 dated: Livingstone, D. A. 06528 
Ontario 
Toronto area, diatoms, interglacial beds, 
assemblages: Duthie, H. C. 06505 
Texas 
Central, Mammalia, changes: Lundelius, 
Ernest L., Jr. 06735 
United States 
Southwestern, Man, fossil, absolute age: 
Haynes, C. Vance, Jr. 06715 
Quebec 
Geomorphology 
Magdalen Islands, tombolo development, cf. 
North Cape, New Zealand: Farquhar, O. C. 
06691 
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Quebec 
Geomorphology 
Sakami Lake area, weathering, greenstone, 
pseudo- pillows: Anderson, Jay Earl, Jr. 
00524 


Glacial geology 
Ungava Peninsula, deglaciation, ice-dispersal 
center: Barnett, D. M. 00585 
Radioactivity 
Atmosphere 
Rn- 222, measurement, alpha- pulse 
spectroscopy: Lindeken, C. L. 00659 
Soils 
Natural abundances, contamination with 
radionuclides: Reitemeier, R. F. 
06606 
Radioactivity methods 
Techniques 
Alpha-pulse spectroscopy, Rn-222 in 
atmosphere: Lindeken, C. L. 00659 
Radioactivity surveys 
Maryland 
Piedmont, correlation with geology: Neuschel, 
Sherman K. 06711 
Virginia 
Piedmont, correlation with geology: Neuschel, 
Sherman K. 06711 
Radiolaria 
Biofacies 
Modern, quantitative trends, models, 
application to Tertiary lithofacies: 
James C., Jr. 06478 
Cenozoic 
California, Los Angeles basin, biofacies, depth 
indicators: Ingle, James C., Jr. 06474 
Reptilia 
Cretaceous 
North Carolina, Phoebus Landing fauna, 
Black Creek Formation: Miller, Halsey W. 
06456 
Dinosauria 
Mesozoic, recovery, restoration, popular 
account: Colbert, Edwin H. 06539 
Museum restorations, handbook, popular 
account: Swinton, W. E. 06538 
Eutretauranosuchus delfsi, n.gen., n.sp. 
Jurassic, Colorado, Morrison Formation: 
Mook, Charles C. 06680 
Rivers 
Arizona 
Colorado River, rate of downcutting: McKee, 
Edwin D. 00523 
Louisiana 
Mississippi River, erosion, sedimentation 
processes: Russell, Richard J. 06556 
Meanders 
Formation, statistical theory, tests: Thakur, T. 
R. 00385 
Northwest Territories 
Prince Patrick Island, erosion, transport, 
valley profiles: Pissart, A. 06545 
Stream runoff 
Relation to basin, rainfall, rock type: 
Skibitzke, Herbert E. 06703 


Ingle, 
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Rubidium 
Geochemistry 
Melting curves to 80 kb: Luedemann, H.D 
00570 
Salt 
Gulf of Mexico 
Jurassic basin, dome tectonics: Stafford, 
Charles F. 00567 
Salt tectonics 
Mechanism 
Gulf of Mexico, Jurassic basin, elem 
account: Stafford, Charles F. 00567 
Saskatchewan 
Economic geology 
Petroleum, Williston basin, occurrence: 
Smith, David G. 06604 
Paleontology 
Palynomorphs, Cretaceous, Blairmore 
Formation, Saskatoon area: Steeves, 
Margaret W. 06504 
Structural geology 
Hummingbird oil field, doming by multiple 
stage dissolution of salt: Smith, David G 
06604 
Sea water 
Geochemistry 
Activity coefficients, calcium and magnesium 
salts: Platford, R. F. 06514 
Seamounts 
Atlantic Ocean 
Photography, Great Meteor and New 
England: Pratt, R. M. 06732 
Sedimentary rocks 
Argillite 
Provenance, Minnesota, Rove Formation: 
Morey, G. B. 06534 
Chert 
Sedimentation rate: Mutch, Thomas A. 0650 
Classification 
Algal limestones: Aitken, J. D. 06499 
Limestone, sparite complex: Nichols, R, A.H 
06494 
Dolomite 
Alteration, dedolomitization, experimental: 
deGroot, K . 06497 
Geochemistry, strontium, manganese content 
Atwood, D. K. 06578 
Experimental studies 
Dedolomitization: deGroot, K. 06497 
General 
Textbook, introductory 
Graywacke 
Alteration, Kittery Formation, Maine, Cape 
Neddick: Woodard, H. H. 00461 
Provenance, Minnesota, Rove Formation: 
Morey, G. B. 06534 
Tron formation 
Geochemistry, Minnesota: Lepp, Henry. 
00472 
Limestone 
Classification, algal: Aitken, J. D. 06499 
Classification, sparite complex: Nichols, R. A 
H. 06494 
Fabric, diagenetic, Barbados: Matthews, R 
K . 06502 


entar 


Bayly, Brian. 00727 
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Sedimentary rocks 


Limestone ' 
Geochemistry, strontium, manganese content: 


Atwood, D. K. 06578 
Textures, dedolomitization: Evamy, B. D. 
06522 


Lithofacies : : raz 
Delaare, Potomac Formation, quantitative 


analysis: Spoljaric, Nenad. 06468 
Missouri, central, Middle Devonian: Sleeman, 
Lyle. 06684 
South Dakota, Big Badlands, Chadron 
Formation: Clark, John. 06718 
South Dakota, Big Badlands, Scenic Member 
of Brule Formation: Clark, John. 06719 
Ore deposits 
Lead-zinc, diagenesis in carbonate rock: 
Jackson, S. A. 06610 
Red beds : 
Mineral composition, hematite genesis: 
Schmalz, Robert F. 00551 
Mineral composition, hematite genesis: 
Walker, Theodore R. 00550 
Salt 
Sedimentation rate: Mutch, Thomas A. 06501 
Sandstone 
Alteration, diagenetic, biogenic phosphate 
replacement: Horowitz, Daniel. 
06498 
Petrology, Arkansas, Jackfork section, 
provenance and dispersal: Morris, Robert 
C.00417 
Sedimentary structures 
Algal 
Classification and interpretation: Aitken, J. 
D. 06499 
Current markings 
Genesis, continental slope, Massachusetts: 
Owen, David M. 06717 
Model study, classification of types: Selley, 
Richard C. 00531 
General 
Minnesota, Rove Formation, interpretation: 
Morey, G. B. 06534 
South Dakota, Big Badlands, Scenic Member 
of Brule Formation: Clark, John. 06719 
Ripple marks 
Genesis, tidal currents, photographs, 
Massachusetts: Owen, David M. 06733 
Shell orientation 
Environmental significance, experimental 
study: Nagle, J. Stewart. 06500 
Sedimentation 
Environment 
Beach, tombolo linked islands, growth 
factors: Farquhar, O. C. 06691 
Delta, foraminiferal associations: Lankford, 
Robert R. 06526 ° 
Paleocurrent and paleogeography, model 
study: Selley, Richard C. 00531 
River plains and coasts, processes: Russell, 
Richard J. 06556 
Experimental studies 
Shell orientation, wave and current directions 
Nagle, J. Stewart. 06500 
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Sedimentation 
General 

Consequences and control: Glymph, Louis M. 

06615 
Ocean currents 

Bottom roughness, cf. rivers and tidal inlets, 

engineering importance: Bruun, Per. 06531 
Rates 

Abundance of magnetic spherules: Mutch, 
Thomas A. 06501 

Quaternary lake deposits, North Carolina: 
Wolf, Frederick A. 00726 

Stream transport } 

Boulders, Truckee River, flood velocities, 
California-Nevada: Birkeland, Peter W. 
00538 

Colorado, Kiowa Creek, K-79 reservoir, trap 
efficiency: Mundorff, James C. 00588 

Turbidity currents 

Continental slope, Massachusetts, 
photographs: Owen, David M. 06717 

Tertiary, Holocene, Trinidad: Kugler, H. G. 
06517 

Sediments 
Classification 

Trinidad, Tertiary, turbidity-flow deposits: 

Kugler, H. G. 06517 
Engineering properties 

Macromeritic systems, solid and liquid states 

concept: Winterkorn, Hans F. 06695 
Environment 

Arctic, Alaska, Ogotoruk Creek valley, slope 
morphology: Everett, K. R. 06546 

Beach, shell abrasion rate: Driscoll, Egbert G. 
06503 

General 

Size analysis, sediment clouds, deep sea 
photography: Athearn, William D. 

06721 
Geochemistry 

Deep-sea, iodine abundance: Bennett, J. H. 

00651 
Gravel 

General description, Washington, Wenatchee 
River area, high level: Long, William A. 
00407 

Size analysis, California~ Nevada, Truckee 
River outwash: Birkeland, Peter W. 00538 

Mass movements 

Slopes, Alaska, Ogotoruk Creek valley: 

Everett, K. R. 06546 
Methods 

Coring instrument for sand: Coffee, Clark E. 
00720 

Deep-sea sampling, orientation, photographic 
compass inclinometer: Harrison, 
Christopher G. A. 06483 

Physical properties 

Acoustical, deep-sea cores: Horn, D.R. 
00644 

Elasticity, deep-sea, sonobuoy data: Houtz, 
Robert. 00514 

Elasticity, deep-sea, sonobuoy technique: 
LePichon, Xavier. 00513 
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Sediments 
Sand 
Size analysis, California~ Nevada, Truckee 
River outwash: Birkeland, Peter W. 00538 
Size analysis, environmental interpretation, 
whole-phi parameters: Moiola, R. J. 00434 
Seismic methods 
Instruments 
Automatic digital acoustic system, ocean 
depth: Hess, Frederick R. 06493 
Interpretation 
Highway engineering geology: Johnson, 
Robert B. 06621 
Sonobuoy data, velocity of deep-sea 
sediments: Houtz, Robert. 00514 
Refraction 
Complementary usage with electrical 
resistivity: Mitchell, Robert E. 06549 
Techniques 
Deep sea, sediment velocity determination, 
sonobuoy: LePichon, Xavier. 00513 
Seismic surveys 
Arctic Ocean 
Greenland Sea, subbottom profiles 
N.A. 00544 
Atlantic Ocean 
Northwestern, Labrador Sea Ridge: Johnson, 
G. Leonard. 00636 
Sediments, sequences, velocity, sonobuoy 
data: Houtz, Robert. 00514 
Great Lakes region 
Lake Erie, subbottom reflection: Wall, Robert 
E. 00543 
Gulf of Mexico 
Sediments, sequences, velocity, sonobuoy 
data: Houtz, Robert. 00514 
Idaho 
Reynolds Creek Experimental Watershed, 
refraction: Stephenson, Gordon R 
06552 


Ostenso, 


Lake Superior region 
Crustal studies, 1963 experiment, 
reinterpretation: O’Brien, P. N.S 
00516 
Missouri 
Crustal studies, northern and southern: 
Stewart, S. W. 00480 
Pacific Ocean 
Northeastern, off Oregon and California, 
mantle depth: Shor, G. G., Jr. 00653 
United States 
Crustal 
00476 
Crustal studies, middle- Atlantic States: 
James, David E. 00650 
Seismology 
Elastic waves 
Attenuation in partly melted material: Walsh, 
J. B. 00572 
Body waves, attenuation, Q structure: Teng, 
Ta-Liang. 00652 
Body waves, Earth models: Julian, Bruce R. 
00474 


studies, central: Green, R. W. Ff 
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Seismology 
Elastic waves 
Inverse normal mode Problem, approxin 
solutions, mantle structure: Gilbert, 
Freeman. 00554 : 
P, traveltimes, United States, centr: 
R. W. E. 00476 
Torsional disturbances, Gutenberg-Buller | 
earth model: Sato, Yasuo. 00379 
Shorelines 
Ancient 
Appalachian Plateau, Pennsylvanian, 
indicators: Cavaroc, V. V., Jr. 00468 
Changes 


al: Grey 


United States, Atlantic coast, isostatic 
deformation model Bloom, Arthur L 
06678 

Silurian 
Brachiopoda 

Chonetacea, taxonomy, Phylogeny: Boy: 

A.J.00491 
Silver 
Idaho 

Big Creek district, occurrence in tungsten 

deposit: Leonard, B. F. 00525 
Sodium 
Geochemistry 
Melting curves to 80 kb: Luedemann, } | 
00570 
Soils 
Dominican Republic 
Survey: Pan American Union. 06766 
Engineering properties 

California, creep, measurement technique 
K ojan, Eugene. 06553 

Clays, expandible, Mexico, laboratory 
identification and tests: Gamboa Flores. 
Jorge. 06748 

Compaction, evaluation tests: Pagen, Chi 
A. 06543 

Elastic, effects of nuclear blast shock wat: 
Binford, Ralph C. 06565 

Foundation mechanics, textbook: Parcher 
James V. 00563 

Freezing point depression and heat capac 
Low, Philip F. 00386 

Frost- susceptibility, solutions to problems 
Haas, Wilbur M. 06563 

Highway compaction control, nuclear 
techniques, application factors: Williams 
T. G. 06542 

Hydraulic and mechanical problems, 
textbook: Terzaghi, Karl. 06457 

Indiana, highway surveys: Hotler, C. F. 0 

Interpretation, airphoto patterns, infrared 
imagery: Miles, Robert D. 06619 

Macromeritic systems, solid and liquid st 
concept: Winterkorn, Hans F. 06695 

Ohio, highway foundations, exploration 
techniques: Struble, Richard A. 06620 

Shear strength and compressibility, 


influencing factors: Langfelder, L. J. Of 


Volume change on compaction, clay 
aggregates: Chang, R. K. 00508 
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ils 
General _ 
‘® Geology and engineering properties, review: 
Legget, Robert F. 06676 
Genesis 
& Texas, Weches Formation, eastern: Carson, 


C. D. 06577 
Geochemistry 
Bentonites, Na, Cl activity in water and salt 
transport: Mokady, Raphael S. 00459 
Boron, retention by layer silicates, study 
procedure: Sims, J. R. 06530 
California, San Luis Obispo area, nitrate 
build-up: Stout, Perry R. 06607 
Cation transport: McColl, J. G. 00398 
Clay-mineral suspensions, electrochemical 
nroperties: Rhoads, F. M. 06480 
Element concentration in water: Jordan, Carl 
F.00460 
Fertilizer nutrients, cropland loss, ground 
water contamination: Smith, George E. 
06614 
Illinois, northwestern, loess over shale: Jones, 
Robert L. 06533 
Magnesium in clays, absorption spectroscopy: 
Protz, R. 06482 
Phosphorus: Mattingly, G. E.G. 06575 
Phosphorus availability, apatite inclusions in 
soil minerals: Syers, J. K. 06532 
Sulfate ions, determination technique: Khan, 
§. U. 00507 
Texas, Weches Formation, eastern: 
C. D.06577 
Geomorphology 
Illinois, central, thickness, measurement: 
Douglas, C. L., Jr. 06479 
Hydrogeology 
California, San Luis Obispo area, nitrate 
build-up: Stout, Perry R. 06607 
Manitoba 
Lac du Bonnet area, description: Smith, R. E. 
06674 
Methods 
Instruments, lysimeter, tension free: Jordan, 
Carl F. 00460 
Mineralogy 
Apatite inclusions, phosphorus availability: 
Syers, J. K. 06532 
Illinois, northwestern, loess over shale: Jones, 
Robert L. 06533 
Montmorillonite fraction, quantitative 
determination: Fink, D. H. 00506 
Permeability 


Carson, 


Transient flow method, automatic data 
processing: Weeks, L. V. 06529 

Radioactivity 

Natural abundances, contamination with 
radionuclides: Reitemeier, R. F. 
06606 

th Carolina 

Mineralogy 


Coastal Plain, river and harbor sediments, 
Provenance, dispersal: Neiheisel, James. 
06525 
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South Dakota 


Engineering geology 
Landslides, Pierre Shale, research: Bruce, 
Richard L. 06551 
Hydrogeology 
Artesian basin, recharge, geochemistry: 
Swenson, Frank A. 00552 
Paleoclimatology 
Oligocene, Big Badlands: Clark, John. 06719 
Oligocene, Big Badlands, faunal evidence: 
Clark, John. 06723 
Paleontology 
Mammalia, Oligocene, Brule Formation, 
Scenic Member, paleoecology: Clark, John. 
06720 
Vertebrata, Oligocene, Chadron 
Big Badlands: Clark, John. 06718 
Sedimentary petrology 
Big Badlands, Chadron Formation, climate, 
provenance: Clark, John. 06718 


Formation, 


Big Badlands, Oligocene formations, 
depositional environment: Clark, John. 
06723 

Big Badlands, Scenic Member of Brule 
Formation: Clark, John. 06719 

Stratigraphy 

Oligocene, Big Badlands, paleoecology, 
sedimentation: Clark, John. 06723 

Oligocene, Chadron Formation, Big 
Badlands: Clark, John. 06718 

Oligocene, Scenic Member of Brule 
Formation, paleogeography: Clark, John. 
06719 


Spectroscopy 


Absorption 
Soil clays, determination of magnesium: 
Protz, R. 06482 
Technique, monochromatic X-rays: Dodd, 
Charles G. 06660 
Electron probe 
Technique, application: 
Emission 
Technique, direct-reading multichannel 
spectrometer: Cameron, E. M. 06697 
General 
X-ray emission, generating methods: Kaelble, 
Emmett F. 06654 
X-ray emission, soft, 10 to 150 A_ region: 
Holliday, J. E. 06658 
X-rays, properties, spectra, types of 
excitation: Clark, George L. 06666 
X-rays, textbook: Kaelble, Emmett F. 06665 
X-ray fluorescence 
Technique, qualitative and semiquantitative: 
Salmon, Merlyn L. 06656 
Technique, quantitative: Gunn, E. L. 06657 
Technique, sample preparation: Croke, John 
F. 06655 


Birks, L. S. 06659 


Sphalerite 


Illinois 
Cave In-Rock district, occurrence, early 
diagenetic: Park, Won C. 06560 








Springs 
Arizona 
Coconino County, basic data, source rocks, 
selected: McGavock, E. H. 00566 
Water quality 
Contamination, purification, chemical 
reactions: Behrman, A. S. 00601 
Statistical methods 
Earthquakes 
Variance analysis, epicenter and magnitude 
determinations: Bolt, Bruce A. 
00635 
Economic geology 
General, mineral deposit evaluation: Hewlett, 
R. F. 06634 
General, mines, population density and 
distribution: Slichter, Louis B. 06638 
General, probability distributors: Guenin, 
Jacques de. 06633 
General, sampling procedures: Koch, George 
S., Jr. 06635 
Particle statistics, sample theory, in 
exploration and development: Wolfe, John 
A. 06632 
Geochemistry 
Variance analysis, Minnesota: Lepp, Henry. 
00472 
Geomorphology 
Probability analysis, meander formation: 
Thakur, T. R. 00385 
Hydrogeology 
Probability analysis, pore distribution in 
porous medium: Brutsaert, Wilfried. 00392 
Variance analysis, stream depletion, by well 
pumping: Jenkins, C. T. 00618 
Paleontology 
Binomial distribution analysis, fossil 
assemblages, correlation: Bird, Samuel O. 
06679 
Multivariate analysis, Gastropoda, species 
convergence: Eldredge, Niles. 00488 
Variance analysis, South Dakota, Mammalia, 
Oligocene: Clark, John. 06720 
Shore features 
Trend-surface analysis, sand distribution: 
Boon, John D., 3d. 00529 
Stratigraphy 
Binomial distribution analysis, correlation: 
Bird, Samuel O. 06679 
Markov processes, lithologic transitions: 
Potter, Paul Edwin. 00464 
Structural geology 
Trend analysis, application to exploration: 
Brown, Bahngrell W. 06631 
Trend-surface analysis, geometric equations, 
computer application: Chang, Yi-Maw. 
00615 
Stocks 
California 
Helena quadrangle, Mesozoic tonalite and 
diorite: Cox, Dennis P. 06754 
General description 
Washington, Carlton area: McKee, Bates. 
00399 
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Stocks 
Petrology 
New Mexico, Santa Rita area: Nielsen 
Richard L. 00471 ; 
Stratigraphy 
Bedding sequences 
Markov processes: Potter, Paul Edwin. 004 
Methods 
Correlation, binomial distribution of species 
Bird, Samuel O. 06679 : 
Cross sections, graphic analysis of 
data: Menzer, Fred J., Jr. 00614 
Stromatolites 
Pennsylvanian 
Montana, biostratigraphy: Gilmour, Ernest 
H. 00426 
Strontium 
Geochemistry 
Limestone, dolomite, Michigan: Atwood, ) 
K. 06578 
Vermiculite, cation exchange: Klobe, W. p 
06481 
Isotopes 
Sr-87/Sr-86, volcanic rocks, island arcs: 
Pushkar, Paul. 00518 
Structural geology 
Methods 
Analytical geometry, three-point problems, ¢ 
graphic vs. computer techniques: Chan 
Yi-Maw. 00615 
Cross sections, graphic analysis of mult: 
data: Menzer, Fred J., Jr. 00614 
Fold wavelengths, analysis, Biot theory: 
Sherwin, Jo-Ann. 00574 
Isogonic maps, interpretation of fold 
geometry: Elliott, David. 00509 
Least squares analysis, tectonite fabric: 
Kelley, James C. 00553 
Subsidence 
California 
San Joaquin basin, Tertiary: Bandy, Orville! 
06527 


Multipk 


Tale 
Ontario 
Lake Township, occurrence, possibilities: 
Laakso, R. K. 00582 
Tectonics 
Alpine structure 
Evolution, Oregon, Klamath Mts.: Kays, 
A. 00534 
Areal studies 
Alaska, deformation rate, 1964 earthqualt 
Mikumo, Takeshi. 00642 
Alaska, Gulf of Alaska, basin developmen: 
Stoneley, Robert. 06681 
California, Sierra Nevada, crustal movemen! 
Cenozoic: Christensen, M. N. 00536 
California, Sierra Nevada, crustal movement 
Cenozoic: Lovejoy, Earl M. P. 00535 
Mexico, Clarion Island, Clarion Fracture 
Zone: Bryan, Wilfred B. 06677 
Nevada, Currant area, Tertiary gravity 
sliding: Moores, E. M. 00530 
Pacific Ocean, northern, rotation since 
Cretaceous: Farrell, W. E. 00637 
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Tectonics 
Mid-oceanic ridges ; ; 
, r spreading, magnetic anomaly 
yoo Heirtzler, James R. 00655 
Processes ' : 
Continental accretion, Precambrian, Canada: 
Clifford, Paul M. 00526 
Continental accretion, Precambrian, Canada: 
Dietz, Robert S. 00510 
Continental accretion, Precambrian, Canada: 
Dietz, Robert S. 00511 
Continental accretion, Precambrian, 
Young, Grant M. 00527 
Gravity, role, centrifuged model: Ramberg, 
Hans. 06693 
Sea-floor spreading, dike injection, model: 
Harrison, C. G. A. 00654 
Sea-floor spreading, lapses in rate: Schneider, 
Eric D. 00639 
Sea-floor spreading, limited, by volcanic 
injection, satellite data: Schwiderski, Ernst 
W. 00660 
Sea-floor spreading, magnetic anomaly 
evidence: Heirtzler, James R. 00655 
Sea-floor spreading, Pacific Ocean: Pitman, 
W.C., 3d. 00573 
Transform fault concept, extension to 
spherical surface: Morgan, W. Jason. 00643 
United States 
Eastern, shorelines, isostatic adjustment: 
Bloom, Arthur L. 06678 
Tektites 
Classification 
General: Futrell, Darryl. 06519 
Composition 
General: Futrell, Darryl. 06519 
Georgia, Martha’s Vineyard, soda, potash: 
King, Elbert A., Jr. 00662 
Tertiary 
Absolute age 
Porphyry copper, Arizona: Livingston, 
Donald E. 00541 
California 
Basins, Foraminifera, correlation: Ingle, 
James C., Jr. 06472 
Cettleman Hills, Malacostraca, Etchegoin 
Formation: Nations, J. Dale. 00492 
San Joaquin basin, tectonic history, 
Forantinifera: Bandy, Orville L. 06527 
Cuba 
Correlation, presence of Oligocene: Iturralde 
Vinent, Manuel A. 00559 
Florida 
Northeastern, Paleocene- Miocene 
formations: Leve, G. W. 00620 
Foraminifera 
Planktonic, temperature and 
paleoceanography indicators: Bandy, 
Orville L. 06476 
Maryland 
Crisfield area, Stratigraphy, well log: Hansen, 
Harry J., 3d. 06464 
Montana 
Western, gymnosperms, cones, Oligocene: 
Miller, Charles N., Jr. 00384 


Canada: 
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Tertiary 


Nevada 
Currant area, Horse Camp formation, Mio 
Pliocene tectonics: Moores, E. M. 00530 
Oregon 
Anthozoa, Cowlitz Formation: Blake, D. 
Bryan. 00556 
Pacific Ocean 
Marginal, interpretation, marine biofacies and 
lithofacies: Ingle, James C., Jr. 06478 
South Dakota 
Big Badlands, Chadron Formation, 
Vertebrata: Clark, John. 06718 
Big Badlands, Oligocene strata: Clark, John. 
06723 
Big Badlands, Scenic Member of Brule 
Formation: Clark, John. 06719 
Big Badlands, Scenic Member of Brule 
Formation, Mammalia: Clark, John. 06720 
Correlation, Slim Buttes Formation: Clark, 
John. 06723 
Texas 
Coastal plain, Pisces, Paleocene evolution: 
Slaughter, Bob H. 00485 
Trinidad 
Stratigraphy: Kugler, H. G. 06517 
Washington 
Central, Ellensburg Formation, Pliocene: 
Holmgren, Dennis A. 00429 
King County, Paleogene biostratigraphy: 
Wolfe, Jack A. 00532 
Kitsap County, Blakeley Formation: McLean, 
Hugh. 00400 
Wyoming 
Northwestern, Wapiti Formation, Trout Peak 
Trachyandesite: Nelson, Willis H. 00432 


Texas 


Economic geology 
Petroleum and natural gas, Panhandle 
Hugoton field, traps: Pippin, L. 00416 
Petroleum, Marietta basin, new fields: Henry, 
Gary E. 00436 
General 
Odessa Meteorite Crater, exploration history, 
cf. Barringer Crater: Barringer, Brandon. 
06486 
Geochemistry 
Eastern, Nacogdoches and Magnolia soils: 
Carson, C. D. 06577 
Paleoclimatology 
Pleistocene- Recent, central: Lundelius, Ernest 
L., Jr. 06735 
Paleontology 
Cephalopoda, Cretaceous, Albian, Trans 
Pecos, ammonite zone: Young, Keith. 
00496 
Mammalia, Quaternary, central, changes: 
Lundelius, Ernest L., Jr. 06735 
Pisces, Cretaceous-Paleocene, evolution: 
Slaughter, Bob H. 00485 
Sedimentary petrology 
El Paso Group, carbonates, role of blue-green 
alga in diagenesis: Klement, Karl W. 06507 
Midway Formation, concretions, gypsum 
crust: Schleh, E. E. 06535 
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Texas 
Stratigraphy 


Mississippian Pennsylvanian, Anadarko 


basin, western, correlations: Swanson, 
Donald C. 00415 

Mississippian Pennsylvanian, Marietta 
deeper portion: Bradfield, H. H. 00412 


Weathering 
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basin 


Eastern, Weches Formation, soils, genesis 
p 


Carson, C. D. 06577 
Thermal springs 
Nevada 
Steamboat Springs 
White, Donald I 
Thermodynamic properties 
Lithium 
Melting curves to 80 kb 
00570 
Rubidium 
Melting curves to 80 kb 
00570 


hydrology 


flow 00724 


Luedemann, 


Luedemann, 


Sodium 
Melting curves to 80 kb 
00570 
Soils 
Freezing point depression 
Low, Philip F. 00386 


Luedemann 


heat capacity 


Thermoluminescence 
Calcite 
Mollusk shells, agreement with 
geochronology tool: Johnson, Noye M 
06595 
Clay minerals 
Glow curves, peaks: kerraresso, G 
Trace-element analyses 
Coal 
Montana: Gilmour, Ernest H. 06536 
West Virginia, mine drainage: Corbett 
Robert G. 06705 


Dolomite 


Michigan, Sr, Mn: Atwood, D. K 
Limestone 
Michigan, Sr. Mn: Atwood, D. K 


Lithiophorite 
Virginia, Charlottesville area 
Richard S. 06599 
Sediments 
Deep sea, iodine content 
00651 
Shale 
Kentucky, New Albany formation, 
content: Smith, John Ward. 06692 
Tracks and trails 
Bergaueria sp 
Cambrian 
Arai, Mary Needler. 00487 
Lebensspuren 
Photographs, modern sea floors: Ewing, 
Maurice. 06722 
Triassic 
North America 


Mitchell, 


Bennett, J.H 


activity, 


heat 
H. D 
H. D 
H. D 


radioactivity, 


06601 


06578 


06578 


organic 


Alberta, Banff area, Gog Group 


Gymnosperms, Protopinaceae: Vogellehner, 
Dieter. 06462 








Trilobita 

Centropleura sp 
Nevada 
00490 


Tropidocory phe richterorum.n sp 


Cambrian 


Lander County: Pals 
Allison R 


New York 
area: Cisne. John I 
Trinidad 
Sedimentary petrolog, 
Turbidity 


Devonian 


Middle, East Ber, 
00484 y 


flow sediments Tertiary, 
classification: Kugler, H.G 06517 
Stratigraphy 
Tertiary, schematic section turbidity -f\ 
deposits: Kugler. H.G 06517 


Tsunamis 
Alaska 
March 2%, 1964: Spaeth, Mark G. 06463 
Pacific Ocean 
March 28, 1964, Alaska earthquake: Spy 
Mark G. 06463 , 
Tungsten 
Geochemistry 
Igneous rocks, standard samples, US. ¢: 
Survey: Chan, K. M. 06698 
Idaho 


Big Creek district, associated silver-tich 
sulfides: Leonard, B. F. 00525 
Unconformities 
Arizona 
Fertiary, middle, porphyry copper 
Livingston, Donald E. 0054] 
Washington 
Pliocene, Ellensburg Formation, restric: 


Holmgren, Dennis A. 00429 
United States 
Absolute age 
Quaternary, early Man sites, review: Haye 
C. Vance, Jr. 06715 
Engineering geology 
Sedimentation control, general: Glymph 
Louis M. 06615 
Geomorphology 
Great Basin, playas, desiccation polygons 
giant: Neal, James T. 00542 
Geophysical surveys 
Crustal studies, eastern, seismic: James, D: 
E.. 00650 
Hydrogeology 
Resources, federal reports of needs, 196) 
Ackermann, William C. 06690 
Water quality, salinity, sources, problems 
Thorne, Wynne. 06616 
Paleoclimatolog, 
Quaternary, northern 
Jr. 06735 
Paleontology 
Gastropoda, Pennsylvanian, midcontinent 
species convergence, statistics: Eldredge 
Niles. 00488 
Man, fossil, Quaternary, projectile dating 
Haynes, C. Vance, Jr. 06715 
Structural geology 
Eastern, crust, seismic studies: James, D: 
E. 00650 


Lundelius, Ernest | 
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structural geology 


: Fastern, shorelines, glacial isostasy, balance 


model: Bloom, Arthur L. 06678 


! ranium 


Analysis 
Paper chromatography: Plamondon, J. 00483 


Utah 
sreal geology 
Juab Valley, northern: Bjorklund, L. J. 06696 


Hydrogeology 
Juab Valley, northern, ground water 


resources: Bjorklund, L. J. 06696 
Maps, geologic 
Juab Valley, northern: Bjorklund, L. J. 06696 
Maps, ground water 
Juab Valley, northern: Bjorklund, L. J. 06696 
Paleontology 
Conodonts, Devonian, Upper, Great Basin, 
assemblages, zonation: Clark, David L. 
06583 
Stratigraphy 
Devonian, Great Basin, Upper facies, 
conodont zones: Clark, David L. 06583 
Precambrian, Great Basin: Woodward, Lee A. 
06576 
Vanadium 
Geochemistry 
Igneous rocks, standard samples, U.S. Geol. 
Survey: Chan, K. M. 06698 
Vertebrata 
Ordovician 
United States, Harding Sandstone, related 
formations, western: Denison, Robert H. 
06758 
Quaternary 
North America, Pleistocene extinction: 
Hester, James J. 06743 
North America, Pleistocene, faunal list: 
Martin, Paul S. 06628 
North America, Pleistocene overkill, role of 
man: Martin, Paul S. 06630 
Tertiary 
South Dakota, Big Badlands, Chadron 
Formation: Clark, John. 06718 
Virginia 
Geophysical surveys 
Piedmont, magnetic and radioactivity, 
airborne: Neuschel, Sherman K. 06711 
Mineralogy 
Lithiophorite, Charlottesville area: Mitchell, 
Richard S. 06590 
Washington 
Geomorphology 
Wenatchee River below Leavenworth, 
preglacial levels, gravels: Long, William A. 
00407 
Glacial geology 
Mount Daniel, moraines: Long, William A. 
00408 


Tolt River area, drift sheets: Knoll, Kenneth 
M. 00405 
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Washington 
Paleontology 
Angiosperms, Paleogene, Green River Canyon 
flora, descriptions, biostratigraphy: Wolfe, 
Jack A. 00532 
Angiosperms, Tertiary, Coleman Creek, Latah 
florule: Klucking, Edward P. 00404 
Mollusca, Quaternary, Lower Grand Coulee: 
Landye, James J. 00406 
Petrology 
Carlton area, Methow Valley intrusions: 
McKee, Bates. 00399 
Wenatchee Mountains, Yakima Basalt, 
stratigraphy: Rosenmeier, Frederick 
J. 00397 
Yakima River canyon, Yakima River Basalts, 
stratigraphy: Diery, Hassan D. 00427 
Sedimentary petrology 
Gravels, preglacial river, Wenatchee River: 
Long, William A. 00407 
Kitsap County, Blakeley Formation: McLean, 
Hugh. 00400 
Stratigraphy 
Eocene- Oligocene, nonmarine rocks, 
biostratigraphy, King County: Wolfe, Jack 
A. 00532 
Oligocene- Miocene, Blakeley Formation, 
Kitsap County: McLean, Hugh. 00400 
Pliocene, Ellensburg Formation, restriction, 
nomenclature: Holmgren, Dennis 
A. 00429 
Structural geology 
Cascade Range, southern: Hammond, Paul E. 
00428 
Joints, Yakima Basalt: Holmgren, Dennis A. 
00430 
Wenatchee Mountains, faults: Rosenmeier, 
Frederick J. 00397 
Weathering 
Geochemistry 
Illinois, northwestern, loess soils over shale: 
Jones, Robert L. 06533 
Limestone 
Florida, Keys, subaerial crusts: Multer, H. G. 
00465 
Mineralogy 
Illinois, northwestern, loess soils over shale: 
Jones, Robert L. 06533 
Products 
Red beds, genesis of hematite: Schmalz, 
Robert F. 00551 
Red beds, genesis of hematite: Walker, 
Theodore R. 00550 
Quebec 
Sakami Lake area, greenstone, pseudo- pillows 
formation: Anderson, Jay Earl, Jr. 00524 
Texas 
Weches Formation, red soil formation, 
eastern: Carson, C. D. 06577 
Well logging 
General 
Data, Alabama, petroleum, natural gas, log 
availability: Tucker, William E. 
06520 
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Well logging 
General 
Instrumentation, formation properties 
detection: Hartmann, Burt E. 06554 
Recent advances, formation evaluation: 
vanderGraff, R. M. 06559 
Radioactivity 
Application, ground-water exploration: Keys, 
W. Scott. 06459 
Wells and drill holes 
Alabama 
Petroleum and natural gas, list and data: 
Tucker, William E. 06520 
Alberta 
Rocky Mountains, southeastern, well logs: 
Aitken, J. D. 00548 
Arizona 
Coconino County, selected wells, basic 
ground-water data: McGavock, E. H. 
00566 
Idaho 
Southwestern, ground-water monitoring 
network, well records: Dion, N. P. 06765 
Kentucky 
Letcher County, oil and gas data: Walker, 
Frank H. 06761 
Maryland 
Crisfield area, well cores, foraminiferal 
correlation: McLean, James D., Jr. 
06465 
Janes Island State Park test well, logs: 
Hansen, Harry J., 3d. 06464 
West Indies 
Geochemistry 
Volcanic rocks, strontium isotope ratios, 
island arcs: Pushkar, Paul. 00518 
Geomorphology 
Bimini, beach erosion, sediment dispersal: 
Boon, John D., 3d. 00529 
West Virginia 
Economic geology 
Construction materials, city of Morgantown: 
Corbett, Robert G. 06708 
Geochemistry 
Western, mine drainage, trace elements: 
Corbett, Robert G. 06705 
Geomorphology 
Pocahontas County, stream capture, 
subsurface: Duncan, W. M. 06707 
Hydrogeology 
Western, Lower Pennsylvanian aquifers, 
resources: Wilmoth, Benton M. 06709 
Structural geology 
Sleepy Creek syncline, longitudinal faulting: 
Burford, Arthur E. 06712 
Wisconsin 
Paleontology 
Diatoms, Pleistocene, Trempealeau Valley, 
nomenclature: Andrews, George W. 
00560 


Petrology 
Northeastern, rapakivi granites, genesis of 
mantles: Elders, W. A. 00528 
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Wyoming 


Absolute age 


Mineralogy 


Paleontology 


Stratigraphy 


Xenon 
Abundance 


Isotopes 


X-ray diffraction analysis 
Data 


Instruments 


Methods 





Absaroka Mountains, Mummy Cave fill 
Prehistoric record: Wedel, Waldo Ri 

Big Horn Mountains, Precambrian gran } 
and gneiss: Heimlich, Richard A. i 


Bentonite, interstratification differences: 
McAtee, James L., Jr. 06599 , 


Vertebrata, Ordovician, Harding Sandy 
marine forms: Denison, Robert H. (; 


Eocene, Wapiti Formation, Trout Peak 
Trachyandesite, northwestern: Nelson, 
Willis H. 00432 

Pennsylvanian System, associated Permian 
Mallory, William W. 06537 


Leighton chondrite: Meason, J. L. 00388 


Abundance in Leighton chondrite: Meas: 
L. 00388 


Gadolinite, calciogadolinite: Ito, Jun, (& 
Gaylussite: Fang, J. H. 06589 
Lithiophorite, Virginia, Charlottesville 
Mitchell, Richard S. 06590 
Montmorillonite, bentonite, interstratifics 
differences: McAtee, James L., Jr. (4 


Detection, measurement: Buhrke, Victor: 
06667 


Biotite, errors in determination of 
composition: Gottardi, G. 06574 

Camera techniques: Zoltai, Tibor. 06670 

Coal: Griffin, George M. 06506 

Crystallite-size determination, 
line- broadening and spotty patterns: 
Bartram, S. F. 06646 

Crystal-structure determination: Raman, § 
06653 

Diffractometer, high-temperature techniog 
Campbell, William J. 06642 

Diffractometer techniques: Vassamillet, L 
06671 

Interpretation, reciprocal-lattice concept 
Peacor, Donald R. 06651 

Lattice parameters, determination, precise 
Beu, Karl E. 06639 

Low-temperature techniques: Barrett, Chi 
S. 06644 

Phase diagram determination: Thoma, 
06647 

Powder camera, high-temperature camera 
techniques, cf. diffractometer: 
Schossberger, F. V. 06643 

Powder patterns, indexing: Tannenbaum, 
Irving R. 06652 

Powder technique: Starbuck, James W. ft 

Qualitative Powder Diffraction File 
techniques: Kaelble, Emmett F. 06640 
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Quantita 
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\-ray diffraction analysis 
Methods 
Quantitative techniques: Bragg, Robert H. 
06641 ; ‘ ; 
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